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Final  Rpt, Kuwait Oil Fii HRA No. 39-26L192-91,  5 May - 3 Dee 91

1. W - -lain purpose  of report, it’s s&ucb~re,  etc.

Um:T h e  p u r p o s e  i s  s t a t e d  i n  t h e  E x e c u t i v e  S u m m a r y  a s  w e l l  a sAccepted.
the main body of the Gua.l report. You will note a more corqxhensive discussion of the
report’s  StNchue.

2. -cOu_atitv - Discuss monitoring instruments  and methods  used,
sites/locations,  sampling periods,  results obtained etc; also characterize any mcrdeling
approaches used and results.

USAEHA  resoonq: Accepted. A full discussion of the instrumentation, selected sampling
methodologies, and the scope of the study as concerns air quality monitoring/modeling is
foundinAppendixB.

3. Po~Hd~-~tconcise dirassion of poteatial  toxic effects ass&ated
with various pollutants  detect4 by monitoring efforts - including noting of relevant air
standards, RfC’s  or other available guideline values; discussion of exposureeffect
relationships as appropriate, especially for pollutants &mated (by monitoring or modeling)
to exceed  standards, RfC’s,  other guideline values; and idenGfy/discuss  special risk groups.

DbSEKA resgnsq:A  d i s c u s s i o n  o f  a l l  rekant a n d  r e l a t e d  t o x i c  e f f e c t s  h a sAccepted.
been included in the Enal  report. The Troop Exposure  Assessment  Model (TEAM) mdling
effort on the Intergmph GIS also incorpo~  the relevant  aud related toxicity values in its
risk assessment algorithms. Populations at risk have been  defined more clearly.

4 -sure Assessment - Considering  activity patterns (troop  movements, etc.), derive
scenarios (ii at all possible) for likely exposures of individuals in different demographic
gOUpS (U.S. IIdiQ.ty;  U.S. Civilians; Allid troops; local KuwaWSaudi civilians, other
nationals,  SC.) m various pollutants Ilmbred  at Lspsfic  locations (or across locations).
clmacmh frequency/dufation  of v(bth acute and lxtmbd)  to pollutaIlts  of most
concern  (e.g., PM& for various su@opt&&n  gruups.

sre!mrJs: lkepledhlpart.  TheGxeclsiteIisk assessments include consideration
of different demographic groups as limited by the direction of tk Tri-Service  Task Force
and the scope  of this stllcly  (i.e., DOD troops  and civilian employees). The TEAM modeling
effort includes  provisions to assess risk at different  locations, at different time periods due to
movement of the exposed  pop&tioos. A qualitative assamem of the PM,, exposures for
the expd population has ken included. The data present4 in this study would be useful
in assessing  the Wth risk of the other populations as stated in your comment. The data will
be made available to the scientic community to facilitate such assessments.
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5. Risk  C~a~ti~n. Drawing upon  hf0~0n ccmtakd  i.~ the preceding s@.imS  (2,
3, and 4) above provide an overall health risk assessment, stating likelihood that difFeren
subpopulation  groups would experiwce  particular types  of ef%ct.s  due to individual
substances or pollutant combinations. Btimate numb of persons in various subpopulation
groups likely to be or kve been at risk for particular efkts, given activity patterns and
a s s o c i a t e d - of evsure.

USAEKA response:T h e  purpo~ o f  t h e  TEAM p r o j e c t  i s  t o  p r o v i d eAccepted  in part.
expsure assessment information as required by Public Law 91-102. A study of the trends in
exposures based upon the TEAM modeling might perhaps  provide a means to estimate sub-
population effects  as your comment requests. Otherwise, without a full disclosure of the
order of battle of the trwp units, and a detailed analysis of the activity patterns associated
with a rq-tative  sample of each type  of maneuver unit, it seems somewhat impossible to
furtherdefinetheass&a&dhealthri&otherthanonarcgionalbasis.  Itmustalsobe
lEmenl&~t.hat~dsk assessment is indeed a prokbktic  methodology  which may
predict likely  health  effects;  but, the paradigm B predict individual health  outcomes.
Rigomus epidemiological  investigation of selected su@wpu.kions  may offer the only
alternative for eliciting effects groupings with any statistical  validity or true meaning.

Particularattentionshouldbepaidtoclarifyingthepurposeofthereport(isitacruallyaimed
at assessing risk to Allied Trwps,  Kuwaitikudi  civilians, and/or other nationals, as well as
U.S. Military and non-Military personnel). Potential risk posed could be different for local
civilian pupulafions  including more heterogeneous subpopu@ions  (very young, very old,
etc.) than U.S. groups in the region. It appears  from the analyses presented in the draft
report that expures to elevated PM would be of most concern as possibly posing notabie
health risks although the HRA only reports data for PM and lead from among the “criteria”
air pollutants. Some @an&on of why other major pollutants (SQ, O,, N4, and CO) were
not monitorud  would bt useful.

WithngardtoPM~, for the monitor& period, May to September,  maximum PM,,
values  at each monitoring site ranged frrrm 6.2 &m3 to 2216.2 &m?. The plotted P&,
datawercreplottwlaad~shownin~attached~~~AandB,whicbshow~f~~
l.ina for tk reliant NMQS,  Alert keel and Significant  Harm kel. Based on these plots
for this p&u& PM10 concemmtions  routinely exceeded the U.S. NAAQS  (24hour standard
of 150 @r? ) while frequently  exceed& the Alert me1 or several times, even exceeded the
Signiknt Harm Level. Actually, the monitoring data show that PM10 contention  levels
exceeded the Significant  Harm level (60 &m3) at all monitoring stations at least once in
this period. No such comparisons or observations  are made in the draft H&L U.S. EPA
standards, e.g., 24-hour and annual standards for PM,, are listed in Table B41, but no
subsequent summaries, tables, or graphs relate measured values or modelled  exposure
estima& to those standards or potential associated health  risks that might occur at the Alert,
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Figure A. Saudi Arabian monitoring stations.
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Warning,  Emergency, and Signifiican Harm levels, which are quite pr&inent  here for PMlo.
See attached table of Pollutant Standard Index (PSI) values related to PIv& and other criteria
air pllumnts.

The  PM10 concenlzatioa  p lo t s  in  the  f ina l  report have  been  rev ised  toUSAEHA resl?onSE$:
include the respe&ve NAAQS  and significant hatm threshold values.

On page 35 (paragraph XII-B)  the report does state that the results of air quality modeling
for acid gases, sulfur dioxide, and particulate matter (less than 10 pm in diameter) predicted
levels that “would exceed current EPA ambient air quality standards and could result in
significant morbidity/mortality under the specified conditions. * Even if the production of
particulate matter is the result of wind-blown sand and not that of the oil well fires, as
proposed in the report, this risk from PM,,, should still be more fully addressed. The report
makes this recommendaticm  (page  48, paragraph XV.C) but there are not sufficient data in
~reportto~~potentialriskbas#lon~o~npresentedintbepresentdraft
document. Of crucial imprtance is the need to identify s&populations likely to be at
in& risk for adverse effects of PM (e.g., elderly wns over 65 yeats old, persons
with preexisting dopulmonary  diseases  such as asthma, chronic bronchitis, etc., and
possibly very young infants). Also characterize  the extent to which such individuals were
present or exposed  to PM or other pollutants. ksuming that such special risk individuals
wee screened  out or otherwise  excluded from U.S. military  or civilian personnel (including
dependents)  in the Saudi Arabia/Kuwait area, then much  lower potential risk was posed by
the PM, etc. However, such persons might have ken among exposed Kuwaiti/Saudi  civilian
population groups thus posing a different (increased) risk picture for them. Sorting out such
potential risk wiIl be exceedingly difkult,  if not impossible, given the chaotic situation that
existed and problems with even trying to estimate how many people  of what age or physical
condition were located in particular places and for what periods  of time.

A n  expndd d i s c u s s i o n  o f  t h e  p o t e n t i a l  health  e f f e c t s  o f  PMloUS- v: Noted.
hasbeenincludedinthefinalreport.  Thepopllationcbaracterizedinthisassessmenthas
been cladied. It is DOD troaps and DOD civilian employees.

Regaldhgtherisk assHsInent  process  for non+arcinogenie efkts, the texmiuology  for oral
refenmce dose (RfD) and hhalation reference concentration(RfC)seemstobeconfusedand
interMnedatti.mes.  Sincethisisarisk assessment that involves primarily exposure by
inbahtion,  the relevant reference value for the inhalation  route would be the RfC; but, the
draft text often refers to RfDs in the Executive Summary when RfC should be used.

USAEHA resnonse:  Accepted. The terms  RfD and RfC have been appropriately used in the
frna report.
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B. SDecifc Comments

Pages 2. 12. 45. B-36: The draft Trt contains apparently conflicting statements that create
confusion over the number of monitoring sites. Page 2 states there were initia.Uy  10 sites, of
which two were abandoned very fzrly.  Page 12 (c, line 12) states there were 8 sites.
However, page 45 (B. Air Pathway Analysis, line 4) later states 10 sites as does page B86
(lX,  Conclusions, A, line 4). This should be standard&d or better explained.

USAEEXA resbonse:  Accepted. Clarifi~on  of the sampling site numbers and locations has
been included.

Page 7. 2nd ParaeraDh  uenultirnate  sentence: The difference between RfDs (oral exposure
and RfCs (hhalation  expswe)  should be explained here. See comment below for Page 21
for appropriate RfC defmition.

USAEHA  nzswnse: Accepted  and incorporated  in the fi.naI  repoa.

The c o n c e p t  o f  e x c e s s  cancer  r i s k  s h o u l d  b e  e x p l a i n e dF&e 8. 1st mh. ties 8-12:
here.

A c c e p t e d .Ul:

Pape 8. 2nd PaxaeraDh. Line 2: change to read  “... daily intake by its RfD or RfC (for this
. . . “1

USAEHA rezoonse:  Accepted and changed.

Fdee  17.18: CF should be 103 pglmg for the equations used.

N o t e d .USAEKA  mnse:

w s changetoread  “.** by the EPA RfD/RfC Work Group”.
Also, in Line 6 expiaiu  that an.RfD “stimate of a daily d exposure . ..I. Then add new
next sentence(s) to provide definition  for an RfC as an analogous inhalation reference value.
offlcialRfCdefinitionisasfollows:  TheRfCisdefinedasan&rnate (with uncertainty
spanning phaps an order of magnitude) of a daily inhalation e-sure (in j&r?)  to the
human population (including sensitive subgroups) that is likely to be without an appreciable
risk of deleterious effects during a lifetime.

USAEEIA reswnse:  Accepted and changed.
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Pape 21. 1st -2: Delete “kkty”. Safety factors are not the same as
uncertainty factors and ate not part of the BfD or BfC m-logy.

N o t e d .USAEHA responsq

21.3rd  Line from Bottom of I%& ‘In many instances the chemical  may only lx a
carcinogen by one route... “. This is not EPA policy. If it is’a carcinogen by one route it is
typically assum& to be carcinogenic  by all routes. However, potency may admittedly be so
low by one route that &ects are undetectable  due to low absorption, etc. Perhaps revise the
sentencet.oread: “In many instants,  the chemid may only pose appreciable wcinogenic
risk via one route of exposure . ..*

paee22. tstm RegaKbngtheuseofoml~to eaimateliskfromdermal
mute: This leads to an unaccqdle degree of w. Dertnal  exposure might induce
skin cancer  B(a)P is an example]. If it is a site of contact  ~ucinogen, the potency may be
much different by =h route since the target tissue is different. Additionally, skin
absorption bypasses the liver. If there are strong first pass effects, the potency can differ
considexably  between the od and dermal routes.

USAEKA resown= Noted. We concur that the use of oral exposure to estimate risk from
the dennal route is fraught with uncertain~. Current EPA guidance found in the Dermal
Exposnre  Assessment: Principles and Appli~ons  In@im Report,  EPN600/8-91/01  lB,
dated January 1992, recommends on page 10-9 that asseam  use the oral factors and
emphasize the uncertainty  inherent in use of this approach.

Page 37. L&&: “When the risk rmches below lE4, ..-• should  read  “when the risk
reacha or exceeds lE-4, . ...* Note that lE-6 is a e tutmIx (i.e., is below lE-4).

&ge40.5th~: Uncer&tyfactorsarenotthesameassafetyfactorsanddonot
give a &r-fold margin of safety, i.e., permit a hazaxd quotient or hazard  index in the 1 to 10
range. Theuncertainty abouttheRfDorRK:ishalfanorderofmagnitudeaboveandbelow
thestated~~,buttbisu~~~isnotasafetyrange.  This- does not justify
haracterizing~indicesof2and4asbeingwithintbemarginofsafety,asstatedon
& 39-40 (Section B-3). A lo-fold  uncertainty factor for the use of subchronic study data
should also be included.

USAEKA reqonse:  Noted and changed as appropriate.
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&ges A-2-3 throuph  A-2-53. Tables A-2-2 throue m -2 52: Make the following changes-
(1) change the column heading “RfC” to “RID” inhA the Volatih and Metals parts; (2)
change the toluene RfC value from 2.OK+O to QE-1  since this is the verified value on IRIS
and recalculate the hazard index; (3) put brackets [ ] around the RK values for m-xylene,
pxylene, and o-xylene  since these ate not Agency verified  values  and are not on IRIS but
rather are provisional numbers derived from either the Health  Effects  Assessment Summary
Tables @EAST Table)  or Agency health assessment documents, also  use a footnote to
define the brackets as indicative of provisional RfC values;  (4) indicate  that the RfC value
for chrumium  is a provisional value by using brackets since no verified value is available;
and (5) change the RfD footnote at the bottom of the page to r& “RfC = Inhalation
Reference Concentration. *

U&EHA~n~:  Accepmd,a.llvaluesinthefinalreportarecunwtasofDecemlxr

For the noncarciaogenic  hazard index, RfD rather than RfC valua were evidently divided
into the inhaled concentration.  This is unacceptable  since this coastitlltes  a route
extrapolation without any pharmacologic  or toxicokinetic basis. Also, the Same intakes as
shown on the tables cannot be derived using the formulas such as those shown on Page 17

USAEKA  resrwnse:  Noted. The intakes  in question were Gllculated  using ‘Risk Assistant’
which has a flaw in the computation algorithms when d&ng with ti than 24.ho1.u~  of
exposure/event. We had entered exposure event durations for W.h WtdOOr  and indoor
calculations which totaled 24 hours. The computer program will M# recognize combinations
of exposure events which total a 24 hour event. It takes each evre event and calculates
an adjusted 24 hour evsure which when considering two differing exposures results in a
4%hour  exposure event occuning in a 24 hour perid. This is an overximplification  of the
pm, but describes how you might not have been able to *late the Same intake values.
FortbeEnalreportwehaveswitch&toaLotusbased SpFeadsheer  for these calculations.

A-2-W Table A-2-56 throuuh  A-243: Make the following changes:
(1) change the atsenic  RfD value from lE-03 to 3Ed and the c&mium value from lE-03 to
5E-4tobeconsisteatwithAgencyv~lRfs~andr#;llmbte the hazard  quotient;
(2) change the chromium RfD vahte  from 2E-02 to 5E-3 in&alive  of the Agency verified
value on IRIS for chromium VI; and (3) indie  the provisioml mture of the mercury,
vanadium, and zinc RfD value by including them in brackeu with a fmote &f&g the
brackets. Repeat  these changes for all similar entries in this table  and all other affected
tables.

s:A l l  v a l u e s  h a v e  b e e n  c h e c k e d  a n d  a n n o t a t e d  a p p r o p r i a t e l y .Accepted.
The values used in the Rnal  report  are cutrent as of December 1993.
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&S A-3-5. Table A-3-2: Change the title to “oral Reference Doses (@kg/&y) ad
hhalation References Concentrations (mg/m’).  Also, change column headings: replace
“Oral” with RfD, and “InhaMion”  with RfC. Maim the following changes under the
“OIUL” column: (1) for arsenic,  change lE-3 to 3E-4; (2) for cadmium, change lE-3 to
5E-4; (3) for chromium VI, change ZE-2 to 5E-3;  (4) for mercury, vauadium,  and zinc
bracket 3E-4, 7E-3,  and 2E-1,  respectively. Under the “INIWM’IION”  (i.e., WC”)
column, make the following changes: (1) for mercury change N/A to 3E-4; (2) for toluene
change 2E+O to 4E-1;  and (3) for m,pxylene  and o-xylene,  bracket 2E-1 and 2E-1,
respectively, to show the provisional nature of these values.

USAEHA  resw
December 1993:

se: Accepted, the values used in the final report ate current as of

A37.2ndM: Adda~tenceindiatingtheverified~cRfDon~Sis- -
equal to 3E-4.  Also, coereet illcempti mtence shrting on Erie 10 of Benzene
discussion,  i.e., put a comma after “tract” and do not capitalize  “although. *

P
Accepted, current values as of December 1993 used and discussion

.

PWZ A-7-8.  2nd mh:
equal to E-3.

Add a sentence indicating  the verified  beryllium ROD on mS is

USAEHA  respOgg%:  Accepted, current values as of December 1993 used.

Page A-3-9: Add reference to EPA CO National Ambient Air Quality Standards (NMQS),
i.e., 35 ppm for 1 hr and 9 ppm for 8 hours.

um: Accepted. Referen~added.

-83- e
IRIsis9E4.

Add a sentence indicating  the ver&d hydrogen sulfide RfC on

UslyEHA:Accqted, c u r r e n t  v a l u e s  a s  o f  D e c e m b e r  1 9 9 3  u s e d .

A_3:*e Correct incomplete sentence. Also,
correct incomplete sentence in line  10 of Lead  pamgraph.

m: Accepted and corrected.
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FWe  A-3-13. Last  line: Add text to indicate the verified toluene RfC on IRIS is equal to
4E-1.

USAEHA reslxutse:  Accepted, cutfeIlt  values as of December 1993 used.

Pace:Discussion of NQ effects is erroneous/outdated needs to be revised using
evaluations contained in EPA’s  recently revised  NO, Air Quality Criteria Document (see
summary  materials being sent under sepamte  cover).

USAEHA resnonse:  Noted.

;Pa tence:  Change to read  “chronic and subchronic
provisional oral  reference dose. *. ”

USAE-: AcCqHd,  current valus as of December 1993 used.

PageA 15-- . 3rrlFtamgra~ h last sentence: Change to head  II..  . has developed a provisional
oral RID...”

s ACCeptA,  current values as of December 1993 used.

PaeeA3* * 16. 1st FWagmh  last sentence:C h a n g e  t o  reztd  *...and a provisional inhalation
Rfc of . ..”

USAEKA  resym:  Accepted, current value5 as of December 1993 used.

R&.mce~ No full citation (date, etc.) is given for Klassen et al. reference,
listed Ody as 3rd edition. Actually, the full citation is: Klassen, CD.,  Amdur, M-0. and

I * f .Duoll,  J. casaffff Science  of Poisor&, 3rd Edition, New
York, NY (1986)). However, that 1986 edition is badly out+f& and the newer (1991)
edition should be used and cited as follows: Amdur, M-O., DUO&  J., and Klassen, CD.

cience  of Poisonq,  4th Edition, Pergammon
Press, New York, NY, 1991.

USAEEIA resDonse: Accepted, citation cotnxted.

fim &48 b.. Line  71
sample”?

Shouldn’t this read a~ “on the backup sample” and not “ad

USAEHA  reswnse:  Accepted, the sentence has ken corrected.
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Page& ~wVolFLowratelto5Umin,~~~leratewas4.9
IAnin. If so, then ma& are not likely directly walp0.rable  to those  daned at 5.0 Lhnin.
Why the difference? Were some samples taken at 1 Umin?

Noted The low flow TO13 samples were co- at f low ratesUSAEHA  rew:
mnging  from 1.1 to 4.5 liters per minute. For all of the low flow To13 samples, the*asmated  pllumnt  masses were below  the anaiytictl  detection limit.

Pape  B-55. c,. Line 12: Were the 1988 values for the metals from samplers  that would be
expected to give samples equivalent to those collected in 1991? This question should be
addressedsiaceacomparisonismadethatimpliesthe~domt increase  the metals’
content of the particulates  iu the ambient air. Also, how did Saudi Axamco’s  Continuous
PMlo samples comm to Army  samples for metals content?

wm: Noted. Tbe1988metalsdataweretheoaly~whichthe
USAEEA  had to px0vide  any comparison  against the data wlktaj in 1991. The USAEKA
recently was provided a copy of a jouxnal  paper entitled “Coocentration of Chromium and
C-r in Air Partim in Dhahran,  Saudi Arabia,” M. Sadiq aud AA. Mian,  ‘I&* . .
*for Volume 18, Numtxr2,  April 1993. This
article descni  the chromium and copper c&entrations for tk Man& 1991- March 1992
period  of reco~I  (POR).  Addition&l chromium and copper wmparison  were
madebetweenthel991and1982metakda@ases (for total  suspended  -late matter).
The arithmetic mean PM,, chromium wncentrations increased  sk@y frum March 1991-
July 1991, decreased  rapidly in August 1991, then gradually mthrough December
1991. These  observations are similar to the chromium levels  ded by USAEHA PM10
sampling equipment at Khobar Towers, Dhahmn,  Saudi Arabia, for the corxesponding  POR.
In addition, chromium and capper levels we= significantly  him in tk total suspended
samplesw~inMayaedJunc1991than~~the1982po&  Thispaper
wncludedthattheFersianGulfcrisishadelevatedchfomiumaDdcopper wnazI~ons in
theambientairpark&esatDhahran,SaudiArabia.

B-8J.4.&&gs  1. 2. 3: Refenznceshouidbecit&for~ “EPA guidance on
BDL. =

: &cepted.  Reference "EPA, Ofike of Em& and &r&ialusAEKAl-ls!mn*
Response, Risk Assessment Guidance for Superfund,  Volume I: Human Health Evaluation

Manual, OSWER  Directive 9285.7Xlla, 29 Septemk  1989.

: References 3, 13, 14, 15, 16, 20 and 24 are incomplete.
References 14, 15, 16 should be USEPMORD/AREAL,  RTP, NC 2mll.
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UJ: Acwpted. References 14, 15, and 16 have been revised.

Pagg:Should  bc March  and  April,  no t  February  and  March .

w: Comment is noted.

Pape B-2-2 2. Line  10: Should be “TSP concentrations were recorded. .__

USAEHA  resnonse:  Comment is noted.

Pape A-3-16. 2nd F&agmDh.  last sentence: Change sentence to read  “--. values range from
3E1 to 3E-2...” Cpyrene  has an RfD of 3E-2).

USAEHA  reswllsq: Awepted, current values as of Decfxnber  1993 used.

25 to A-3-28: This discussion of human respiratory tract anatomy/physiology and
inhaled particle deposition/fate is extremely simplistic and uses very dated terminology.T h e
newer (hsrett and Duoll  Text noted above has a better, more current discussion on this
subject that might be used - or other recent EPA materials could be used and can be provided
upon request.

Also, the discussion on these pages of inhaled particulate matter makes no mention of the
possibiity  or likelihood  that inhaled particulate matter may cause lung cancer. Most of the
smoke from the oil fires consists of particulate matter. Recent evidence has shown that very
high concentrations of carlx~naceous  particulate matter can induce cancer as well as other
forms of lung pathology. There is no discussion of cancer risk due to the inhalation of
particulate matter. It may be impossible to quantify such risk; however, there should at least
be some discussion.

Also, regard&  expnre to PMl,,,  it might be of value to lwkat the range of exposures
rather than mean values,  if this is possible. For example, during actual military operations
the~sonthefrontlinesmaybavebeene~~veryhighdusclevelsdueto
movements of tar&~,  use of expiosives,  etc. Rrticle size also makes a large difference.
Fine particulate matter (less than 2.5-3.0 micron diameter)  is generaliy  considered to pose
more risks for noncancer toxic effects and to be much more carcinogeaic  than larger
Rulicles.

USAEKA  resoonse:  Comment is noted. An updated  discussion of the human respiratory
tract has been  included in the fmal  report  which includes references to potential carcinogenic
effects of patticulates.
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The USAEHA @onned  limited particulate matter sampling  using a dichotomous sampler.
In geneml,  the dichotomous samplers develo@ a high particulate  matter loading within
hours of sample start time. These  samglers  were not used after experiencing these problems.

Page  B-19 d. Line 16: “CaC1”  should be CaCl,

ySAEEIA response:Ampted a n d  c o r r e c t e d .

%peB-2 : It seems unusual for the maximum SO?
concentrations to be 100 to 500 km downwind of the source. Is this in error or is it
estimated to occur due to “plume touchdown” at a distance from the emission sources? It
would be helpful to discuss earlier (in text concerning  monitoring/modeling the updraft
fzampr&  of fire emission products to atmo@eric lay= qYproxima.tely  5,oOo-10,ooo  ft.
above  ground level and -on at that height over long d&ances versus any observed  or
predicted (mcnkled)  plume mhdown events that wouId  have posed much more risk to
humans.

T h i s  i s  n o t  a n  e r r o r  a n d  i s  v a l i d a t e d  b y  t h e  g r o u n d  b a s e d  a i rUSAEHA  m: Noted.
sampling. T7xl.s  reviewer is referenced to a series of articles which were published in the
Journal of WhvsicaI  m (Special  Section: Studies of Smok from the 1991 Kuwait
Oil Fires, Vol. 97, No. D13, September 20, 1992) which describe the plume transect data
collected horn fly&roughs  by several agencies.

IWe B-37. b.. Line 6: Did the low volume pump operate at 4.86 Ifmin. for 24 hours? The
maximum flow rate for the Alpha #l is 5LAn.in  and the maximum for the Dupont 4000 is
4.0umi.n.

ysaEHA  res_wnwNoted. All of the low flow TO13 sample pumps (to include Dupont
4oo0,  Alpha  #l, and SE’) aperated for approxim+tely  24 hours. The  specific  sample pump
ttMXiUlUIllflOWratesW~- for when the samples were wiiected. The low flow
TO13 data display appropriate flow I;ites  for the q&Cc -pie pumps used.

we:Wee glass  fiber  liltas used for the SST-pM-IO?  If so, some SO, may have
ken converted to so, on the mer.

US- ES!JO~UC Glass  fiber filters  were hitidly  UsBd  with the SSI-PM10  samplen.  The
asmated  comment is noted.
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DEPARTMENT OF HlULTH  AND HUMA& SERVICES
Public Health Service
Oflice  of the Assistant  Secretary for Health
Washington DC 20201

Frederick J. E&mann, M.D., M.P.H.
Colonel, Medid  Corps
Chairman, DoD(EU.)  Working Group
Department of the Army
U.S. Army Professional Support Agency
5109 Leesburg  Pike
Falls Church, Virginia 22014-3258

As requested in your August 6,1992, letter, the draft Interim Kuwait Oil Fire Health Risk
Assessment report has been reviewed by scientists from the Department of Health and
Human Services. As agreed in your subsequent telephone discussion with Dr. Frank Young,
Deputy  Assistant Secretary for Health/Science  & Environment, scientists from the
Department of Veterans Affairs, Regional Institute of Standards and Technology, National
Oceanic and Atmospheric Ad . * _ ‘*on, and National~Science  Foundation also reviewed the
document. The names  of the reviewers are enclosed. Imlxxtantly,  some of these personnel
were in Kuwait while the oil fires  were burning and they experienced, first  hand, the oil well
fire smoke. Others have extensive exlxxience  with models or with evaluating environmental
risks.

Several of the reviewers wmnxrned on the thoroughness with which the Department of the
AtYllyhas~ the issues of vetemns  expsm to oil well  fire smoke. I believe that the
Depiutment  of the Amy is well on its way to producing an excellent product.

Please;letmeknowifwecanbeofassiscancetoyouinlaterdraftsoftheriskassessment.
SpecSidly,  with 6 to 8 weeks  of time, a future draft could TV sent to these same reviewers
and also to the Department of H4th and Human services Commiu.ee  to Coordinate
Environmental Health and Related Programs (CCEKRP).  CCEEIRP  is an inter-agency
wmmitfe  with representation tirn all of the Public Health Service agencies and the
Environmental F%efxlon  Agency.

, Sincerely yours,
John S. Andrews,  Jr., M.D., M.P.H.
Chairman, Kuwait Working Party

Enclosure

m: Noted.
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John S. Andrews,  Jr., M.D., M.P.H.
Associate  Administrator for Science (E-28)
Agency for Toxic Substances and Disease  RegisBy
1600 Clifton Road NE
Atbra, GA 30333
404-639-0708
FAX 404639-0586

Teti Damstxa, Ph.D.
Assistant to the Director for International Programs
National Institute of Environmental Health Sciences
National Institutes of Health
P.O. Box 12233
Resuch Triangle park, N-C. 27709
919-541-3467
FAX 919-541-2260

Richard Gtield, Ph.D.
Section Head
Lower Atmosphere Research  Section
Division of Atmospheric Sciences
National Science Foundation
Room644
1800 G Street N-W.
Washington, D.C. 20550
202-357-7645
FAX 202-357-394s

LCDR Glen Harelson
Folicy  coordiJmor~th
office of the Executive SsreUat
DepamentofHalthandHumaaServices
200 III-- Avenue, S.W.
Room 617H
Washington, D.C. 20201
202-690-7699
FAX 202-690-7203

USAEHA resmme: Noted.
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Bruce Hicks
Director
Air Resources Latamoly
Environmental Research Laboratories
National Oceanic and Atmospheric Adm.inistration
Department of Commerce
SSMCll  - Room 9358
1325 East-West Highway
Silver Spring, MD 20910
301-713-0295
FAX 301-713-0119

Han K. Kang,  Ph.D.
Depaltment  of v&elalls Affairs
Environmental Epidemiology Service
1825 K. Stnzt, N-W.  - Room 322
Mail Stop 116E
Washington, D.C. 20006
202-634+00
FAX 202-634-4609

Mark A. McClanahan,  Ph.D.
Health Scientist
Health Studies Btanch
Division of Environmental Hazards and Health Effects (F’-46)
Center for Environmental Health
Centem  for Disease  Control
1600 Clifton Road, N.E.
Atlanta, GA 30333
404-488-7350
FAX 404-488-7310

George W. Muholland,  Ph.D.
H&, Smoke Dynamics -h Group
Building 224, mm B258
Building and Fire Research bratory
National Institute of Stzkrds and Technology
Gaithersburg,  MD 20899
301-975-6695
FAX 301-975-4052
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Mr. will Pen-
NOMATDD
456 S. Illinois Avenue
Oak Ridge, TN 37830
615-5761233
FAX 615-5761327

~SAEHA mtnmse: Noted.
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Paul J. Seligman,  M.D., M.P.H.
Chief, Medical Section
Division of Surveillance, Hazard  Evaluations, & Field Studies
National Institutes for Occupational Safety and Health
Centers for Disease  Control
4676 Columbia Parkway, R21
Cincinnati, OH 45226
513-841-4353
FAX 5 13-841-4540

Ms. Lisa  C. Symons
Regional Liaison
Room 1617 M6
GuIfRogram  Office
National oceanic and Atmospheric A ’ w w _ lion
14th and Constitution Avenue, N.W.
Washington, D.C. 20231
202~82-5483
FAX 202482-0714

Mary C. White, Sc.D.
Epidemiologist
A.ir Pollution and Respiratory Health Branch
Division of E&ronmental  Hazards and Health Effects (F-28)
Center for Environmental Health
Centers for Disease  Control
1600 Clifton Road, N.E.
Atlanta, GA 30333
US-7320
FAX 40&S88-7310

: Noted.
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DEPARTMENT OF HlXLTH AND HUMAN SERVICES
Public Health Service
Office of the Assistant Secretaq  for Health
Washington DC 20201

TO: Deputy Assistant Secretary for H4thBcience  and l%vi&ment

FROM: Associate  Administrator for Science (E-28), ATSDR

SUEJECr: Comments on “Interim Kuwait Oil Fire Health Risk Assessment”

My comments on the above document are as follows:

General

1, I am impressed with all of the work that the Depamnent of Defense has done in preparing
this interim risk assessment. The Department of Defeuse’s  willingness to have the document
reviewed by persons outside of the Department is commendable. I believe that these outside
reviews will  result in an even better product.

USAEHA  resoonse:  Noted.

2. “Data” is a pluml  wordand  should be followed by “are” throughout the document.

us- ~mns:  Accepted  in pt. current  use convention of the word “data” allows  the
use of a singular or plural verb. This convention is noted in most Webster’s dictionaries
circa  1984 forward.

3. ~mreinformationforthetimeperiodFebruary15-May4needstobeaddedtothe
risk assessment My observations during the time period March 1-21, 1991, combined with
repts from individuals who were in Kuwait during April and May 1991, indicate  that there
was more smoke at pund level in March than in succeeding  months.

m: Noted. This is the expressed purpose of the TEAM project. Based
upon emissions factor predictions, meteorological data, and with the use of the NOAA HY-
SPLE model in conjunction with a Geographical  Information System (GIS), exposures will
be modeled for the earlier time period and for various trwp units.
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4. Information on the number of ws who had extensive exposure (heavy  exposure for a
long time) to oil well fue smoke would be helpful in asessing  the number of individuals who
might have various risks of carcinogenic and nomzrcinogenic  adverse health effects.

USAEEZA  mn@: Noted. Again, the TEAM will assist in identifying personnel with
extensive exposure.

5. The document needs  to add some detail to assure the r&er that environmental samples
have ken taken from areas near  to where a majority of the troops have been stationed and
that the data can be extqolated  for extensively exposed troops.

USAEHA  resr~nse:  Accepted. A complete discussion of sampling sites and the TEAM
model  is contained in the final  report.

specific

1. Page 9 - Section V.B.1. a. line 9. “oasis” should be “oases.”

-@on=:A c c e p t e d  a n d  c o r r e c t e d .

2. Page 23 - All chromium is treated as though it were +6 valence. Some speciation  of the
chromium would be helpful to get an idea of the relative amount that is hexavalent versus
trivalent. Consideration should be given to determining the specific chromium compounds to
which the troops wezle exposed.

EKEHA  ~~=soonse:  Noted. During a follow-up trip to Saudi Arabia and Kuwait October/
November 1993, ti USAEHA  sampled  both suxfzial soil and depth profiles to 3 feet to
determine the chromium species.  Both acid exaaEtable  and water soluble analyses were
prfonned.  The sampling was accomplished  at the same sim sampled in 1991. No Crf6
was identified  at any site either in the surficial  soils  or the depth profiles. Further analysis
of particular  captured  on PMIO samplers during 1991/1993 also indicated  no Cr’6.

3. Page  23 - Is knzo(a)pyrene  at least as toxic as the other polycyclic  aromatic
hydrocarbons?

USAEHA  mnmse: Noted. Benzo(a)pyrene  exhibits the most carcinogenic potential and is
at the very I- as toxic as the other PA%.

4. Page 23 - The non-carcinogenic adverse h&h effects associated  with chromium exposure
should be discussed-
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USAEEIA resuonse: Accepted and discussed in the final  report.

5. Page 37 - The statement under item 3 agrees with my qualitative assessment. When the
smoke was at ground level, Camp Freedom was usually smokier than the U.S. Embassy in
Kuwait City.

N o t e d .USAEEA  rew

6. Page A-2-5 and following - (F, p, and m- probably should be in small letters throughout
the dmument.

USAEHA reswnse: Noted.

7. Page A-3-9 - Suggest further discussion on the noncarcinogenic  effects of Chromium
SillCCthiSSUbSkUlCS- for 99% of the noncarcinogenic  risk assessment.

M o r e  discussion  h a s  ken i n c l u d e d  i n  t h e  fmal r e p o r t .USAEHA -se: Accepted.

8. Page B-16 - Check item b. Benzene and xylene are not heterocyclic  compounds.

USAEHA resuonse:  Accepted and corrected.

9. Page B-53 - How has the data  analysis been handled for Camp Thunderock and Ahmadi
Hospital when total suspended particulate sampling  was not available for May, June, and
July?

USAEKA mmme:  Noted. The USAEEIA only collected PMlo type samples at the Camp
Thunderock and Ahmadi-sampling  sites. No TSP samples were collected at these sites.

10. Page B-58 and B-61 - These data look like they are not liaear. For Khobar Towers, the
dam seem to show that at 1418 knots/hr the PM,,, comou increases  greatly. Similarly
for E&n Vii, the windspeed  of 8-10 -hour the PM,, concentratiw  in-
WY.

USAEHA resm se: Noted. The USAEHA realizes  that the PM,,, concentration versus wind
speed plots for &obar Towers and Riyadh  are not linear. We investigated the relationship
between these parameters, including wind direction sectors, and found linear correlation
coefficients ranged from 0.069 to 0.94. The particulate concentrations remained relatively
constant through the 412 miles per hour (mph) wind speed range. Windspeeds  above 12
mph displayed varying particulate levels. This reviewer is ask& to see additional
information on this subject which is contained in the final  report.

John S. Andrews,  Jr., M.D., M.P.H.

0

e
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National Institutes of Health
National Institute of
Environmental Health  Sciences
Research  Triangle park, N.C. 27709

Memorandum

Date September 24,192

From: Assistant to the Director for International  Proms

Subject: Interim Kuwait Gil Fire Halt& Risk Assessment Report

To: Dr. John Andmvs,  Jr.
AssociateA’ * ** ltorforScience
Agency for Toxic Substances
and Disease  Registry

Several NEHS Staff members and I have scanned  the report and offer the following
comments:

The m&ls used for predicting health  risks are essentially the same systems used for risk
assessment of Superfund  sites. Based on the results of their models for the air and soil
pathway analysis the total predicted excess cancer risk resulting from exposure to the Persian
Gulf environment were at least an order of magnitude below the EPA range of concern (1
per 10,000 to 1 per 1,000,OOO). The total predicted non cancer  risk (i.e., hazard index) for
all pathways aad mutes of eTsure  were 2 to 4 times hiher  thau the HPA level of concern.
The majority of the noacancer  risk comes from the inbahfion of metals, in particular
chromium, which rep- 99% of the risk. We would Question how it could be that
ChIOfGlUl accounts for a majority of the non carcinogenic  risk when it is a known
arcinogen. This chromium conmmination  is believed to be from natural and anthropogenic
sourcq not from the oil fk.

USAEHA resoonse:  Noted. The comment conc&ni.ng  chromium fails to recognize that the
metal has toxicity etutpomts  other  than cancw induction. In per&&r, the noncarcinogenic
toxicity  endpoint of interest was nasal ulceration.

The monitoring data indicates the environment in the arez of the fires are really not that
much different than any oil producing area  in other locations throughout the world.

m: Noted.
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The qpndix contains a description of a Biologic Surveillance initiative. The assays to
be conducted appear to be adquate to document  expsure  although the actual cohort sizes
are small (e.g., 32 soldiers were used to collect blood for the volatile organics  analysis).
However, the trace elements assayed (nickel, vanadium [present  in Kuwaiti  crude oil], lead,
Hum, copper, ixon, axsea&,  and manganese) did not incIude  chromium which was
identified In the m&ls as the major cause of the nonacer  risk. This metal should
probably have been  looked for.

There is no mention of lwking  for effects on the reptiuctive or the immune system.
These would be primary areas  of concern, es@ally in light of the recent reports of “oil
disease” being cited in Gulf War veterans.

US- resDonse: Comments regarding the BSI will be responded to in the BSI report
which is to be a separate  volume of the total HRA report. We must state that chromium was
indeed assayed.

Teti Damstra,  Ph.D.
AssktanttotheDirector
for International Programs
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NATIONAL SCIENCE FOUNDATION
Wdlillgton,  DC 20550
DIVISION OF ATMOSPHERIC SCIENCES
Lower Atmosphere Research Section
Richard S. Greeafield,  Section Head

October 5, 1992

Dr. John S. Andrews
Associate Administrator for Science
Agency for Toxic Substances and Disease Registry
Public Health  Service
washhgtoll,  DC 20201 ,

Dear  Dr. Andrews:

I am tespondiag to your letter of September 21, 1992 requedng Lessons Learned from
Kuwait. Because  it is easier to use my word prOceSSOr than writing by hand on your form, I
hope that it will not complicate your task unduly if I respond with this letter.

In response to the &st question (take-home messag@ I offer the following: From the
viewpoint of the individual who coordinated the US research aircraft data gathering effort, I
am left  with a strong sense that we need to be better prepared to respond to environmental
emergencies. In particular, we should not impede the response to such emergencies by
forcing others to face the most serious frustrations that I had, namely:

a) the expenditure of energy by many people  to develop the necessary  funding for data
gathering efforts through negotiations  with five hard-press4 agencies, without supplemental
budgets, during a period of high sfress and short time schedules,  and...

b) ~~~oftimeandeffoabymanypeopletosecurethe~ecessarynationaland
mtemafional  clearaeces  to move perswnel and @pment  into the area of grr#test concern.

In response  to the sczond  question, then, I offer the following:

a) Funding mechanisms should be established specificauy  for the support of the response to
environmental emergenck.

b) UN agreements should be developed to facilitate necessary national and international
clearances for access to regions of environmental emergency.
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Fiiy,  I concur with your list of issues. Sp5fhUy  my response a) to your second
question above is addrmed nicely by your issue 3.

I hope that this information is useful to you and the PHS. I would appreciate receiving the
finallist.

USAEEM  resvonse:  Tk comments of Mr. Greenfield  are noted.
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
Office of the Secretary
Washington, D-C.  20201

SEP 28 1992 .

Note to John Andrews:

Subject: Comments on the DOD Report: Kuwait Oil Fire Health Risk Assessment

Suggestions:

1. It would be helpful to include somewhere, in the executive summary or an introduction
phaps, the agencies that reviewed the report. That is, to make it well knowa.~that  the
reprt has received a wide review and clearance.

USAERA m-t’% Noted. The response to comments is included in the final. report and
includes all the agencies who reviewed the Interim  report.

2. The repoa states on page 1, that other reports from groups conducting monitoring
activities did not find signifiat quantities .of pollutants would cause  severe health effects.
These groups m that the long-term health effects on individuals could not be
determined because of insufficient data. Therefore, the putpose of this effort is to evaluate
the long term  effects of the oil fires  on personnel. Perhaps it is well understood by some,
but it is not clear to me from reading the report what the design specifications will be and
what sampling techniques will  be employed to collect and analp the data over the course of
the assessment.
cl&y.

It might be helpful to lay out the d&gn and methodology to be used more

uSAEEU  W The Scope of the tiy, the design, and the m&&ology  used in this
HRA are detailed throughout the final relxnt.

Glen Harelson
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DEPARTMENT OF VETEMNS  AFFAJRS
Veterans Health Services and Research Adminisaation
Washington, DC 20420

ocr 9, 1992

John S. Andrews  Jr., M.D., M.P.H.
AssociateA’  * *-atorforScience
Agency for Toxic Substances and Disease Registq
Atlanta, GA 30333

Dear Dr. Andrews:

TodateIhavenotreoeivedanyrespollsetotberequestI~,totheArmy
Environmental Hygiene Agency concer&gtheappli&onoftheequalGmgivenonpage17
of the document “Interim Kuwait Oil Fire sealth Risk -em” to generate intake
(mg/kg/day) level and cancef risk. The&o= my comments are without the benefit of their
explanation regardmg my questions.

USAEEIA resoonse: Dr. Kang  did receive an indepth  answer to his questions in mid-
October. The ‘Risk Assistant,’  computer program problem with exposure duration/event was
discussed and the calculation cotions were provided such that Dr. Kang could duplicate
the intake values found in the report.

I. My general comments on the document ans as follows:

1. The Army should be commended for its massive  efforts to monitor environmental
pollution in or around the large troop installations in the Kuwait Tkter of Operations.

2. The dwument with respect  to Mans of sampling  and analysis of air and soil for
various petroc- and combustion products is veq compfeheusive  and well prepared.

ysAERAresmmse: Above comments are noted.

3. As noted in the document, there  is a gap in monitoring data from the onset of oil well
fires and the spill in February 1991 to the beginning of the Army monitoring effdrt inMay
1991. By the end of May the majority of the trwps were withdrawn from the areas  and
approximately 15-201 of the oil well fires were extinguished. Furthermore, the 10 fmed
ground sampling sites did not correspond  to troop movements during the Desert Storm
Operation.  This may crrzue  some potential problems in assessing US troops’ exposure to
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petihemicals  and combustion pralucts.  I strongly encourage the Army to pu&ue its plan
to predict pollutant levels at locatians  and times when no sampling  was made. This modeling
effort should be validated against actual measuffment data.

USAEHA  reswnse:  Noted. We share Dr. Kang’s  concern with wig able to predict
pollutant levels at locations and times no sampling was accomplished. Again, the TEAM
modeling effort is directed at this deficiency.

II. Some specific comments on the document are the following:

1. Air maurement data seems to be consistent with mwrements  made by other
agencies. For example, the Atmy reported the concentration of benzene at the US Embassy
in Kuwait City in June 1991 to be 6.83 pg/& (Table A-243) or 2.2 ppb (unit conversion
made by me). The In@agency  Interim Report  dated April 3,199l rqrced the
cwcentrationsofbenzeneatthesamesitetobeO.QppbwMaFch  16,4ppbonMarch  17
and 5.2 ppb on March 18, 1991.

USAEHA resDonse:  Noted.

2. There appears to be errors in calculating i.nh&.ion intake levels (mglkglday)  using the
equation and the parameters provided on page 17. I was not able to duplicate  the numbers
given in Table A-2-l using the expsute~  parameters and the equation given in the report. I
suggest the authors review the entire table for accuracy of the data presented  in the report.

USAEKA  resuonse:  Accepted. This comment refers to Dr. Kang’s  opening  remark. All
calculations have been  checked and the tables reviewed due to tie computer error previously

.

3. My more substantial concern is the use of EPA’s risk assessment methodology to
predict the oncer risk for individuals who are exposed to a carciaogen  for a short period of
time. As I underx&nd  it, the slope factor for a specific  chemical is calculated based upon the
upperboundp&+lityofacaacerrqxmseperunitiaakeofachemi~overalifetime.
TherefoE,  the e&mated cancer risk is applicable  only for ir&iduals  who are conti.nuously
exposed to the chemical for their lifetime. A Dow Chemical study provides evidence that

. short-term exposure to benzene  at low levels cazl  Ilesult  in an w risk of leukemia.
The average lxnzene exposure received by the Dow study cohort was 5.5 ppm for 7 years.
One leukemia case was exposed  only 1.5 years at 1 ppm benzene. (Reference: Bond, G. et
al update of mortality among workers exposed to benzene. Br.J.  Ind.  Med. 43(10) 685-691,
1986.
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USAKHA  reswnse: Accepted. We agree with Dr. Rang’s reservations with the EPA
methodology and discus& it as king the most confounding of uncertktties  in the interim
report. There is no uniform methodology whichm complex contaminant environs
with short term exposures and resultant cancer risk. while it is very appropriate to discuss
individual chemid  results such as benzene, you in f&t are lefi  with a discussion of
individual chemicals  and their resultant toxicity and nothing more. The current risk
assessment paradigms simply have limited appk#ion in situations such as the Kuwaiti  oil
fires. There is however some informafion  which is useful in the current methodology. The
calculations are based upon specific exposure periods and the prorated risk calculation result
is tnz~d as excess oncers which would be attributable to those exposures. So, while no
one is sure that you are dding with appropriate cancer  potency factors, etc. with short term
exposures, you can at least compare the &cess cancer risk over a lifetime  represented by the
defmed  exposures.

4. I believe the m&ai of aver@ng a short-term -sure level (or intake) over 70
ywrsX365daysisiuapprop&e.  TheEPArish assessment  methti is for individuals who
are exposed for a lifetime at a given level. The troops were exposed a brief period and it
was not appropriate to average their actual intake levels over a lifetime.

w: Acaped.  AsanappliedscienceAgencyweusethemethodSof
consensus. It is obvious that there exists a much needed mh and development
requirement to eliminate the shortcomings of the existing  methodologies.

III. Recommendations:

1. The Army should continue to work with NOAA to predict pollutant levels at locations
at times no sampling was made.

2. For future use, the Army should organize and archive the meaflvemeat data at a
cen~locatiwinaformatthatisreadilyaccessibletottaepublic.

3. ‘RE Army should muate the use of EPA’s caacet risk assessment  methodology for
theUStrwpswhoparticipatedintheDesertStormOpemfion.

If you or the authors of the document have any questions, I can  be whed at (202) 634
4600, FAX (202) 63M609.

Sincerely yours,
Han K. Kang,  Dr. P.H.
Director
Envi.ronmental  Epidemiology Service
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cc: Susan H. Mither,  M.D., M.P.H.cc: Susan H. Mither,  M.D., M.P.H.
ACHD for Eavironmental  MedicineACHD for Eavironmental  Medicine
and Public Halth (116)and Public Halth (116)
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LESSONS LEARNED FROM KUWAIT

Name Han K. Kane. Dr. P-H, Phone 1202) 63446OQ
Agency Deuamnent of Veterans FAX 12023 634-4609

A&h

1. What do you believe are the important take-home rnv rqarding  environmental
public health that have been learned  from the U.S. Government’s activities in Operation
Desert Shield/Desert Storm and the resulting oil spills, pools, and fms in Kuwait and the
GUlf?

The= appear to be well coordinamd  US interagency efforts to assess damage to the
environment from the Kuwaiti  oil well fin%  and spills, and to monitor immediate acute health
carethreats. ItisalsocwrmendablethattheUSmiiitarywasactiveinmonitoringair
pollutant levels in or around the large troop &taUations.  However, envixonmental
monitoring by the US army did not begin until sometime in May, 1991 when the majority of
troops were withdrawn from the ateas and approximately 20% of oil well fires  were
extinguished. The  10 fixed  ground sampling sites did not corzespond  to troop  movement
during the Desert Storm Operation. This may create some potential problems in assessing
US troops’ exposure to pet~~hemicals and smoke.

2. Specifically, what would you do differently next time?

The Army plans to work with the NOAA to predict pollutant levels at locations and times
when no sampling was made. This modeling effort should be validated against actual
measurement data. For future  use, all air monitoring data should be consolidated, organized,
and archived at a central location  in a format that is r&.ily acmible to the public.

C o m m e n t s  n o t e d .  A l l  d a t a  wiIl  be a r c h i v e d .USAHHA  rescnxrs

I-36



Final Rpt, Kuwait Oil Fire HRA No. 39-26-Ll92-91,s  May - 3 Dee  91

DEPARTMENT OF HEALTH &HUMAN SERVICES
Public Ekalth Service
Centers for Disease Control

Memorandum

Date: September 24, 1992

Epidemiologist, Air Pollution and Respiratory Health Branch (APRI33)
From: Health Scientist, Health Studies Bmnch  (HSB)

Division of Environmentat  Hazuds and Health Effects (EHHE)
National Center for Environmental Health (NCEH)

Subject: Comments on Interim Kuwait Oil Fire Heatth Risk Assessment

To: John S. Andrews  Jr., M.D., M.P.H., Ass&i Admhistmtor  for
Science, Agency for Toxic Substances, and Disease Registry
Through:  Di rec tor ,  NCEE

D i r e c t o r ,  EHKE

C*nera.l  Comments:

We appreciated the opportunity to review the Interim Kuwait Oil Fire Health Risk
Assessment by the:  U.S. Army Emhxnnental Hygiene Agency. The authors of this
document are to be commended for assembling  an extensive amount of information in a very
thoughtful and comprehensive manner. The accompanying appendices provide a thorough
description of the methods used to estimate exposures aad an objective discussion of the
potential health  risks associated  with the chemical  components of the oil iire plume.

In performing the qyumtitative  hdth risk asmsmat,  the authors have applied method5 that
had teen reviewed and approved by the EPA Of&e of sealth and E&ronmental
Assessma Some modificatiolls  were necessay,  arkd the authors clearly explained the
assumptionsusedalxl -gbehindtheseassumptions.  Riskestimam
two broad wries of health  end@nts, ca~lcer  and noncancer*

were generated for
Atthebegimlitlgofthis

dccument,  however, the authors should explain that the EPA’s methodology for estimating
excesscancerriskprovidesanupperbouIsd&.mate of excess lifetime cancer  risk, while the
real  risk may IX less than that calculated and possibly even be zero.

The authors also should explain that neither EPA nor anyone else knows how to evaluate
short-tern  exposure to chemicals; excess Cancer risk estimates have teen calculated only for
life-time exposures. With cigarette smoking and lung cancer,  for example, lung cancer rates
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for former smokers decline and approach those of nonsmokers after 10 years. Even 10, 20,
or more years  of smoking do not produce a lung cancer  rare among former smokers as high
as would be predicted by the methtilogy  used iu this iuterim  health  risk assessment.

~SAEKA resoonse:  Noted.

The author% also should discuss the failure  of existing  risk assessment methodology to
address respiratory health  risks. This  o&ion  of mspimtory  hesrlth  risks is especially
important in this context bemuse, as stated in the Public Heatth  Service Health Advisory for
Kuwait and Saudi Arabia, issued in October 1991,  the potential effects on the respiratory
system were of particular concern. Although Appendix A-3 included toxicity profiles of
several air pollutants and even included a discussiod  of inhaled  particles and human
respi.ra&ory  health, much of this information was not incorporated  into the quantitative risk
~iuthemain~ Asstatedonpage4QoftheRport,  “Themajorityofnoncancer
risk (at all moniuxing sites) comes from i&al&on of metals, in v chromium, which
mpresentsover99peroentofthenoWneer risk.  However, a reference concentration for
chromium has yet to be developed and the reference dose is based on systemic effects other
than effects on the resphtoxy  system.

A review of Table A-3-2 in Appendix  A-3 reveals that many important air pollutants,
including mspitable particulate matter, sulfur  dioxide, hydrogen sulfide,  carbon  monoxide
and lead were not included in the noucancer  risk estimate  presumably because reference
concentmions  or references do= were not available for kese pollutants.

Perhaps the fmal  Kuwait oil fm health  risk assessment could attempt to address specifically
respiratory hiealth  risk, qualitatively if not quantitatively. In addition, the authors should
clearly stare which of the monitored ait pollutants were not included in the risk estimates,
and the reasons  for their exclusion.

A b o v e  wmrxutsUSAEKA  w noted. Inthefmalreportwehaveattemptedto
qualitatively address the respiratory  health risks from perticulates  as well as the primary
pollm discussed in your wmmer.lts.

c o -.*

Some of the following comments may be corrected automati4ly in the final  health risk
assessment.
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FQge 4, item 2., fkx sentence - The document says that CERCM  sites are known as
“Su@imd.” It is the legislation that is known as Superfund and the sites are known as
“Superfund sites. l The sentence could be co& to read..., Compensation, and Liability
Act (CERCLG  also known as Superfund”) sites.

USAEEXA resD0ns.e: Accepted and corrected.

Page 7, first  sentence - now reads - - contaminant  admkistered  of received.. -probably  should
read - contami.nant admhktered m received . . .

US- remnse: Noted.

Page 9, item la., sentence 5 - Is there only one oasis in Saudi Arabia?

paSe 9 , item la., sentence 8 - Why was the population figure for Kuwait not included?

USAEHA  reswnse:  Noted. Simple omission. The population figure for Kuwait will be
included.

Page 12, first  pangraph - Since mention was made of Dhahran  in the text, it would be
helpful to include its location on the map in Figure 1.

ZJSGEHA: Accepted and incorporated.

Page 12, item c. - The units for ark should tx consistent; both square  miles and square
kilometers in some places.

Page 36 , item 2., next to last zmtenCe  - S missing from the word chemid.

lJSAEH.A  nspmse:  Awepted and wnectd.

Page 40, item 4. - If chromium is such a sign&ant part of the i.nhaMon hazard  index, and
if the source is predominately suspended soil particles, and if the risk evaluation is close to
d for the short-term exposure used in this HJ& then the people who spend a lifetime in
this environment should show evidence of significant chromium exposure.
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Noted. A study on feral cats exposed to the ambient environment ofUSAEHA  resnonse:
Kuwait during the oil fire period  was recently  completed by the Kuwait Institute of Scientific
Research. Elevated chromium lwels were present in the tissues examined. Our follow-up
soils and air study completed in Octol&‘Novem~r  1993 indicated  that the chromium present
is not the +6 valence state. Chromium is indeed ubiquitous in the soils of the region.

hge 42, item 4. last sentence, last word - since the background chemicals  are the
environmentandinp~tbisBRQseemstobe~gtoideatifytheriskassociatedwith
the oil fires then the word environment is inappropriate in this place. What you may be
trying  to say is that suspended soil chemi&  contribute a confoundiig factor which makes it
difficult  to identify major sources contributing to the risk from exposure to the specific
chemicals incorporated in this HRA associated with working at the locations evaluated.

vresrwmse: Accepted. Wearetryingtomakethe@ntthatduringtheKuwaitoi.l
wellfirespetiodtherewereatLstthreesoslrrxsof  - * l  t o t h e a i r m a s s :  theman
made pollution otherwise  called  anthropogenic  backgrwnd; the normal soils constituents; the
emissions from the well ti, gushing wells, and the oil lakes. This melange of sources
makes it almost imlxqible to de&rmine  the incremental risk associated only with the oil well
fires.

Page 44, item El., last sentence - This U.S. locations - something wrong here.

USAEHA reswnse:  Accepted and corrected.

Page 44, item A. l., first sentence - This sentence should include a phrase that defmes  the
length of exposure for which these excess life-time CaLlcer  risks were calculated, as these
values are not valid estimates for 70 years exposure.

YSAEHA resnonse:  Rejected. As slated your comment is pzutblly correct.  The averaging
time in the equation for carcinogenic  ef%cts equates to a proration of the total cumulative
dose over a l&time (i.e., chronic gaily  in&es also w&d lifetime average daily intakes).
Thisapproachfor~ is based upn the asamption that a high dose received over a
short period of time is eqnivalent  to a coffsponding  low dose received over a lifetime. The
exposure duration is d&ned in the equation as is the averaging time, thus the excess cancer
risk values are valid prorated w of 70 years exposure.

Mary C. White, SCD
Mark A. McClanahan,  Ph.D.
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NIST
UMIED STATES DEPARTMENT OF COMMERCE
National Institute of Standards and technology
Gaithersburg,  MD 20899

September 2S,l992

Dr. John Andrews
Associate 1 l * v trator for Science (EZ8)
ATSDR
1600 Clifton Road, NE
Arlanta, Georgia 30333

Deat Dr. Andrews:

I am sorry that I do not have the time to provide a complete review of the document entitled
“Interim Kuwait Gil Fire Htith  Risk Assessment”,  but I do have a few general comments.
Overall I am impressed with the scope of the study and how well the document reads. I
tqwiake in smoke research and am impressed by the obsewtion in Appendix G that smoke
agglomerates are made up of either large or small primary  sizes. I have observed  this myself
in some large-scale t.e$ fires,  but this never has txen reported in the literarure.

USAEHA  resncmse:  Noted. This observation is a result of the RJ. Lee  Group, Inc.‘s
particle analysis work in support  of the HU.

The  health risk assessments are based on masurements at the eight sampling sites. One
wonders  whether these sites reflect the full range of exposure conditions to our troops and
civilians. That is, were there trwps statkn& in areas w&e the local concentration might
have bm signiiNntly  grater? While in Kuwait I collected  the greyish-white  smoke in the
ground plume of a combination  pool/jet ti and oWned  a total PAH concentration of 16
rc9/m3. It would be in-g to see what this munlxr  would correspond  to in terms of risk.
This would provide a worse ose scenario.

USAEHA  mspcme: Noted.  It is obvious that the static site measurements  may not be
indicative  of the full range of exposure conditions. The TEAM  modeling effort is an attempt
to quantify the vast array  of exposure conditions given the W of operations. Your
single point source  value will be considered in the TEAM  effort.

It would be helpful to obtain estimates of the PM-10 particulate that resulted from the oil
well fires. This could  be done from measurements of the carbonacwus ftaction  of the
patticulate,  since this would be mainly from the oil well ti. Is such data available? I
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would expect  that there would be a significant  contribution from the fires -as much as several
hundred &m3. There is a problem of reconag such a remit with the statement on page 2
of the exfxutive summary: “In f&t, comparing air quality data when the fires were burning
with historical data indim the air quality at ground level at some of the sampling sites was
ktter in 1991 than in previous years for some pollutants.” There axe other places where the
executive summaryseanstopresentabiasedsensethattheairlreaUywasn’tsobad.  For
example, it states that the concentration of organic compounds were comparable to levels in
Houston and Philadelphia. I think such comparisons are misleading. What is the
comparison with a city like Wichita or Washington, D-C.? I would prefer to see statements
like “while conditions rep-ted a relatively high level of @.lution in terms of - and - ,
still, because the intense pollution occurred only  during specific  meteorological conditions
and because personnel were typically  in the area for a limited time period, the risk in terms
0fcancerissmal.l.

N o t e d .  WeareattemptingtodetmmhethefmctionsasstatedintheUS-s:
TEAM effort. There are many other pamaMen to consider if one wishes to perform a
carbon balance evaluation of this magnitude, not the 1~ of which is the organic versus
inotganic carbon fraction attributable to the fires. There is no bias in the statements
concerning the air quality data,  the impact of the oil well fires was indeed limited at ground
level at oui sampling sites due to the ‘super plume’ effect.

On page A-3-26  of the report, the significance of the aerodynamic diameter in regard to
particle deposition in the human respiratory  tract is discussed. The standard method of
measuring the aerodynamic particle size distribution is with cascade impactors. It is very
difficult and labk intensive to obtain accurate information on the aerodynamic size
distribution for non-sped particles from electron microscopy. First there is the statistics
problem of sizing a large enough number of particles to obtain an accurate volume
distributiwandtbentheRis~prablemofestimating~densitiesandshapefactorsforthe
parlick. More reliable infonnafion on the aemdynamic siz dk&bution can be obtained in
afew~of~~~withacascadeimpadotthan~manyearwithe~nmicroscopy.
It is stxongly  recommeaded  that iaformatk  be sought from other groups that might have
wllectedcascadeimpactor~les.  otllemisetheaerodynaJnicdafawillbesuspect.

wNoted.  The response  to  th is  comment  i s  provided  by  RI Lee Group ,
Inc., 350 Hoc& Road, MO-e, PA 15146. Telephone number 41213251776, r;Ax
4121733-1799.

RE: Review of Comments Related to Appendix G
RJ Lee Group pioject No. GEH309366
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I have reviewed Dr. Mulholland’s  comments wg the microscopic analysis as presented
in Appendix G of the draft document entitled “Interim Kuwait Oil Fire He&h Risk
Assessment (No. 39-26L192-91)” I appreciate the interest  and concern. However, I
believe that the comments are due, in part, to a lack of understanding of the microscopic
techniques employed in the study, especially  with CCSEM (computer~ntrolled  scanning
electron microscopy). This is quite understandable, since the draft  report did not discuss the
techniques in detail. Gs you are aware, Volume II of the fmal  report will present detailed
summaries of the microscopic analysis. In the meantime, 1 have attempted to address the
specific  concerns as noted below.

Dr. Mulholland states that ” -.-The  standard method of measuring the aerodynamic particle
size disttibution  is with cascade  impactors.” Gs Mr. Mulholland correctly points out, most
of the size-s@tic  iufonnation  on source and ambient particles has been based on data
obtained from sampling devices designed to fm&mate the sample into specific size ranges.
Although these samplers have been  widely used in euviroumental  studies to obtain
information on particle size, they have often ti shown to be deficient with respect  to
accurately determining particle size distribution. For example, the cascade impactor  has
been shown to have problems with particle bounce.,, Thus, while the cascade impactor  is
considered aft acceptable techuique  to determine particle size distribution, it is not immune to
problems which may significantly affect the mass distribution.

Dr. Mulholland also states that it is very difficult and labor-intensive  to obtain accurate
information on aerodynamic size distribution for non-spherical particles from electron
microscopy. He states that this is due to l . ..the stadstics  problem of sizing a large enough
number of particles to obtain an accurate volume distribution and then there is the problem of
estimatbg  the &nsities and shape factors for the particles.”  While this has historically  been
true for an analysis performed  in a manual fashion, it should be noted that CCSEM was the
primary microscopic method  used in the analysis of the Kuwait samples. Because CCSEM is
capable of analyzing iudividual  particles within several seconds, large numbers of particles
can be analyzed  in a relatively short per&l of time, resultlug  in a dambase  representative of
the entite sample. Furthermore computer control of the SEM also enables each particle to be
testeda@nstthesame~ofanalysispara.meterswhichassures unifotmity of the analysis6*’

The algorithms used in CCSm to de& - particle size and particle type (chemistry) were
developed and previously verified  through analysis of standards and comparison with other
methods.b10  The improved accuracy and repnxlucibility  of CCSHM over manual methods
has &en demonstrated. I’-” It should also be noted that CCSEM has lxen used to determine
the particulate removal efficiencies of air and water filtration systems,‘4  and evaluate source/
receptor rela3ionships.15  Of pmtial  interest, CCSEM was used to assist the American  Iron
and Steel Ittstitute  (AISf) and the U.S. Environmental Protection Agency (U.S. EPA) in the
evaluation of high-volume PM-10 samplers.16 III summary, based on our experience, we are
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confident that CCSEM can provide accumte  particle-size data. In fact, it is our opinion that
CCSEM has advanced to the point where it is the technique of choice in many fields
involving characterization  of particulate matter.

Although  we feel comfortable with the ability of CCSEM to provide accurate aerodynamic
equivalent part&-size information, Dr. Mulholland’s  comments are well served as they may
be typical  of scientists not familiar with the t.echnology.  Therefore, it should he noted that
we have incorporated numerous quality assurance/quality control procedures in the Kuwait
study to document our findings including analysis of particle standards, analysis of replicate/
duplicate samples and analysis to evaluate the statistical  significance  of the number of
particles analyzed. These results will be provided in Volume II of the final report. Finally,
it should not he overlooked that we have acquired an image of each particle analyzed in the
Kuwait study. ‘This documentation  can provide insight with regard to particle size. This, in
my opinion, may he the best quality assuranceaspedoftheentifestudyasitpermitsa
reviewer to “see” the dam

Dr. Mulhollarld  also states  that “It would be helpful to obtain estimates of the PM-10
particulate matter that resulted  from the oil well fires. This could be done from
measutl=mwts  of the carbonaceous fraction of the particulate since this would be mainly from
the oil well bs.” Weare,infact,~gtoprovidethis&tabysortingthecarbonchain
agglomerates into its own class rather than  in the carbon-rich category. This should provide
a very good  e&mate of the carbon  component associated with the oil fires.

SincereIy  ,

a

Gary S. Casuccio
Vice h&dent, EnviIOMl~  Senrices
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Figure B-6 is misleading, my to the casual r&er of the repoa who might focus on
that pait of the presentation. This figure contains a picture of Kuwaiti  oil well fires in which
the various contributing sources of pollution are identi&d. The labeling of this figure and
text associated with the figure are iuaccmate  from the standpoint of hydrocarbon  combustion
in the following ways:

1) BLACK  SMOKE (Near Complete Combustion)

Black smoke is the visual India of incon&& combustion.F r o m  o u r  e x p e r i e n c e  i n  t h e
Kuwait oil fire fields, black smoke emitted from  the burning oil pools on the ground was a
major con&nnor to tht over smoke all emissions. Measurwrents  made by IUIST indicate
tbatpoolfirr=sreleasemoRthanlOAof~oil~burnedassmo~particuiate.

RECOMMENDATION: This label  be changed to read, “Black Smoke (Incomplete
Combustion). * Thiswillalsorequiremod%cationsinthetext.  Inparticular,item(3)on
page El6 should indicate  Car&n or the symbol(C) as a product of incomplete combustion.

2) GREYISH-WHJTE  SMOKE (Incomplete Combustion)

The “smoke” indiated is condensed volatilized  products produced by heating  of the oil
pools. Although there may be some oxidation of the oil involved in the production of this
smoke, the processes that result in condensed hydrocarbons and other products that appear as

a
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myish-white  smoke are best characterized as fuel pyrolysis and not combustion. During our
field studies ia Kuwait,  NIST staff photog-mphed  well fires where the downwind trajectory of
the black and greyish-white smoke plumes  were distinctly  sepaae within 100 meters of the
fire, with the black smoke plume rising above the gxqish-white  plume which remained near
ground level. The lack of buoyancy in the greyish-white smoke indim the absence of
combustion.

RECOMMENDATION: This label be changed  to read, “Greyish-White Smoke (pyrolysis
smoke). ” This will also require modiCcations  in the text.

UIJ: Accepted and corrected. These comments were most helpful.

I hope that my comments are helpful.

siIlcexe1y,

George W. MulhoUand,  Had
Smoke Dynamics Resarch Group
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DEPARTMENT OF HKALTH  & HUMAN SERVICES

Memorandum

Date: September 25,192

From: Chief, Medical Section, SB, DSHKFS,  NIOSH (R21)

Subject: Review of “Interim Kuwait Oil Fire Health Risk Assessment”

To: John  S. Andrews,  Jr., M.D., M.P.H.
Associate Administrator for Science, ATSDR (E28)

I have reviwed the United states  Army EnvironmentaI  Hygiene Agency (USAEHA)
document  entitled W~terim  Kuwait Oil Fii Htith  Risk -em” (No. 39-26L192-91).

General Comments

There is too much information  here for one document. It could easily be presented as three
distinct reports: one document describing the rr=sults  of the environmental monitoring; a
second document presenting the risk assessment; and a third document  presenting the results
of the health study and biologic monitoring done on the 11th Armored Cavalry Regiment.

A thorough editing job will  eliminate much of the repetition found in the document.

Accepted. The fd report will be produced in several volumes andUSAEK4 resoong:
will  be thoroughly edited.,

specific comments

Hydrogensulfideismentionedasa  _ ’ t of concern, but no data are presented
regarding the levels of H# obsexd.

USAEHA mne: Noted;

Page ES-2, pamgraph #6 - states  that sampling was initiated when 580 oil well fires were
burning. On &ge 2, paragmph #l, it notes that m oil wells were on fire when
environmental monitoring began.

I
USAEKA resoonse:  Accepted. $he correct figure  is 558.
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Page  2 - How many hqx were stationed at or in the vicinity of the sampling sites? What
proportion of all U.S. troops stationed in the region does  this repre&nt?

US= rest~~nse:  Noted. This data is part of the TEAM modeliag  project.

Page 7 - The rationale for estimating nonixcinogenic  effects over the actual exposure period
as opposed to a longer period of time should be described. What are the noncarcinogenic
health effects of concern?

USAEHA  resnonse:  Accepted. The rationale is explained in the finaI report.  The
noncarcinogenic health effects for the chemicals  of concern are found in their respective
toxicity profiles.

Pages 45 and B-86 - For some pollutants, lower levels  of pollution  were measured during the
samplingpitxlthaninpxeviousyears.  Thisismoreaccmate than taying they were
“better. w

sresaonse:Awpted a n d  correoted.

ms A-2-35 and A-2-43 - An explanation should be offered as to why no volatiles were
measured during these periods  when they were de&ted  in either the previous and/or
subsequent months.

USAEHA  resnonse_:  Noted. The explanation is found in Appendix B.

Page B-34 - hydrogen sulfide is not listed as a contaminant of concern.

Comment is noted. Based on the preliminary  work conducted by theUMEKA  resnonse:
EPA in March - April 1991 which did not reveal the exktence of high E&S near  the damaged
wells or in populated areas downwind of the plume, the USAEHA did not sample for H2S
other than using a real  time w monitor during the industrial hygiene sampling.

F$ge B-45 - Sectiob  (i) should indie that King KbaJid Military city was in Saudi Arabia.

m: Accepti  and corxected.

Appendix D - The description of the industrial hygiene sampling study is incomplete. How
was this sampling different from the environmental monitoring? Were personal sampling
pumps carried? How many samples were obtained? Were they indoors, outdoors, or both?
The types of jobs and duration of sampling need to be specified,
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USAEHA respons: Noted. The industrial hygiene sampling was conducted outdoors and
served as an adjunct to the static site environmental sanfpling  to ensure that we were not
missing contaminants of coIIcem. These air samples can only serve as snapshots in time and
as examples of potential exposures soldiers may have experiend  while maneuvering and
fighting neaf oil well fires.

Appendix F - The results of the biologic surveillance initiative, when available, should be
presented separately. I would like to review this se&on when it is completed.

Page F-8 - What accounts for the different numbers in the pre-, mid-, and post-testing
perhiS?

PageE9-Thetexm”capturerat&needstobedefmed?  Ipresumeitreferstothe
proportion of soldiers who completed  both a pre- and ~deployment  test.

Page F-10 - What happened  in Doha, August 11, WI? What -I& were lost? Capture
rates are not presented for spirogmms. Is this due to the poor quality of the predeployment
pulmonary function tests?

These data will be an important contribution to our knowledge regarding health effects of-
service in Kuwait and Saudi Arabia during Desert Shield/Storm and its aftermath. The
authors should be commended for their efforts. I would be pleased to review any subsequent
revisions. Thanks.

USAEEW tesnonse: All comments tegarding the BSI will be addressed in the separate BSI
report volume.

Paul J. Se&man, M.D., M.P.H.
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NATIONAL OCEANIC & ATMOSPHEEUC  ADMINISTRATION
OFPICEOFTHECHEFSClENTWI
GULF PROGRAM OFFICE
PHONE: 202-482-5483
FAX: 202-482-0714

TO: Dr. John &&ews

Date: October 1, 1992
FaxPhone:  404-639-0586
Voice Phone:

FROM: Lisa C. Symoas
Regional Liaison

Total #Pages: 1

Comments on the Kuwait Risk Assessment Document by USAEHA.

Ifthisistheininterim assessment is there to be another interim document that will include
the September  - December 1991 data analysis? ‘Ihe text stated that the fmal  document would
include this information, although it appears  there wouldn’t be a peer review of this
iIlfOrm&iOIL

USAERA  EXWS:  Noted. The final report does include the data analyses in question. It
is anticipated that the report will be peer reviewed.

Clarification on how the NOAA air model back trajectory will be used for assessing doses

a! to US military and civilians in area where direct monitoring did not occur. This procedure
was mentioned in several instances, how accurate will this be? (Comments from Bruce
Hicks)

T h e  USAEEW i s  c u r r e n t l y  u s i n g  t h e  NOAH  HY-SPILT m o d e l e d  d a t aUSAEHA resnonx:
in a geographical  information system (GIS) to assist in compiecion  of the final comprehensive
Kuwait oil well fire health risk assmsment. The HY-SPLIT modeled data is pa.tt  of the GIS
database  which i.nclu& satellite data, v unit movement dam,  and USAHEXA  ground
based air sampling data. The USAEHA has received a detailed write-up from NOMARL
which descrii the @ormance of the HY-SPLIT data. The reviewer is referenced to the
final rept which contains a detailed explanation of the GIS aspects of the health risk
assessment.

Further discussion on the cumulative effects of the pathways for specific compounds,
would be appropriate if such information exists. Do EPA health standards approach the issue
from a one pathway perspective, or do they include muhiple means of impact to the
individual.
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USAEEW reswnse:  Noted. Estimating risk or hazard  potential by considering one chemical
at a time may considerably undexesknak the risks associated  with simultaneous exposure to
multiple cheu&.ls. The  EPA (1986b) has developed GuirlclineJ  for the Health Risk
Assmmenr of cihemical  ~Uiamres that can also be used in the cue of simultaneous  exposure
to several chemicals,  from several sources, through multiple pathways. The calculation
methods are somewhat different than the classical carcinogemc/noncarcinogenic  effats
formulas but both procedm assume additivity  of dose in the absence of mixture specific
information. The health standards (e.g., health advisories) generally are chemical-specific
unless defmitive studies ix&&e antagonism, synergism, etc.

Has information from this study incorporated or used any of the materials from the
Kuwait Data Archive project to cross compare results, particularly on plume content
analysis? The zuchive  project, has data and analysis from most of the mh projects that
assessedtheoilfires.  W~~datafromthisproject~includedinthearctrive,ifnothow
accessible will it be to other -hem?

USAEEEA  reswnse: The USAEHA is aware of the KUDA and has imported satellite data
from this da&base. We are currently unable to provide our data to the KUDA database due
to its nature in assessing the exposure  to troops potentially exposed to the Kuwait oil well
fires. The data used in both the HR4 and the TEAM modeling projject  will be archived and
will be available to other -hers.
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National  REEARCH  COUNCIL
BOARD ON ENVIRONMENTAL STUDIES AND TOXICOLOGY
2101 Constitution Avenue Washington, D.C. 20418
October 9.1992

Cal.  Frederick J. Erdtmmn,  Medical  Corps
Department of the Army
5109 Leesburg  Pike
Falls Church, Vii 22041-3258

Dear Cal. Erdmanll:

This is in response to your letter of August 6, 1992, in which you requested that we provide
per review of the neport  “Ittte&n  Kuwait Oil Fire He&h Risk Assessment, No.
39-26-6192,” that was prepared by the U.S. Army Environmental Hygiene Agency. Several
members of the National Research Council’s Committee on Toxicology (COT) have reviewed
the report and provided their initial  comments. This letter constitutes a summary of their
more important i-e&. COT has not conducted a formal review of this report nor has the
committee held any formal discussion of the report or the reviews by individual members;
therefore, these are comments from individuals and do not represent the views of the
National Academy of Sciences.

USAEKA  resuonse:  Noted.

The reviewers found the report sttaightfonvard  and easy to read. As indicated in the report
itself, it is not yet complete. The reviewers noted  some of the omissions. One of-the
reviewers, commenting  on the Biologic Surveillance Initiative (BSl)  remark&

“These data will provide some useful biologic indices of eqsum among military  personnel
in the Gulf... eqmui to various emissions  from the Kuwaiti  oil fires. As such, the BSI
provides information that complements the envirotunenml  e-sure  measurements.. . .
However, . . . I have three major concerns with the BSI.

1. Thehealtheffectsdataarelimitedandmaybeinadequatetodealwiththerangeof
problems that might be eqzcted. The data colleded are unlikely to consider adequately
more subtle and important issues such as neurobehaviotal  effects.

2. The focus of the BSI is...on absorbed (systemic) dose. This is inadequate...for
respiratory and dermal  problems. ‘Ihe..  goals of validating environmental exposure estimates
from biological indices, and using biological indices to model exposure-response r&tionships
may be achieved to far less degree than anticipated by the investigators.
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3. The number of subjects undergoing more than a basic questionnaire and sptimetry  is
* small. ldw stat&id power will be a probiem...The  opportunity  to model

exposure-response relationships with these data will be very limited...This  will be a major
weakness.. .unless  very large health  effects  are present.”

USAEHA resoons: All wmments  referring to the BSI will be addressed in the BSI report
volume.

Two reviewers raised  concerns about  specific toxic effects. In particular, one wrote,
“Appmt omissions from then models  are the dinzt toxic effects of agents on the skin and
respiratory tmct...The plan (apparently) places the focus on absorbed dose, which is probably
not of primary  relevance to the development of skin and respiratory problems. I am
particularly concerned about the apparent omission of direct dermal  toxicity given the recent
reports  of...symptoms  and ilksses...[the  chief complaints...[being] skin lesions]. ” This
reviewer was also concerned about  the con-on of clothing and how this might
facilitate exposuffs. He remarked  further, that “the emphasis on soil contamination might
seriously under&mate dexmal  contact and exposure via clothing.

J$$: Noted. We agree with the commenter’s  remarks. The current EPA
risk assessment paradigm does not account for direct toxicity. For the respiratory issue we
have added qualitative discussions of risk in the &al report. Although a number of the
compounds of concern exhibit toxic effects to the skin (@mazy irritation), these effects
typi&ly occur at much higher concentrations than found in environmental exposures. For
this reztson,  we focused on the systemic effects of the contaminants. The expressed concern
of compound-related effects on the respiratory system is handled somewhat by using the RfC
values in evaluating non-cancer iddation  risks which presumably addresses the most
sensitive toxic end@nt by this pathway.

TheOtherEVkWffconcerraed with possible unB of mc exposures noted  that
“one potwntial  shortcoming.. dated to the. _. polycyclic  aromatic hydrocarbons (PASS),  and
theiradsorptiononrespirablepaiticulatematter(PM,o).”  lhisxeviewerremarkedthat
beGawe” . ..these PAHs have relatively low vapor pr~~~res and will quickly condense on the
surface of rkipimble particles, the risk associated  with exposure to PAHs  may have been
uudem. ”

USAEKA resown%:  Noted. We coupled both standad &mistry analyses with CCSKM,
TEM, and other modalities  in an effort to minimize this JKssibiity.

The time-span over which measurements were made was also commented on. “[A]i.r
pollutant measurements were not made before May 199l...tprior  to which] s&me of the oil
fires were put out.” The reviewer finds this to be a serious cOncem  because the atmosphere
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modeling  was not predictive during the period in which measurements were made. This
reviewer, examinin g figures B-5-1 through %5-12 noted a “spike” in the PMro  concentrations
at all the sampling locations - and questions whether this spike is correlated  “with some
sign&ant atmospheric and/or geothermal event.”

TTSAEESA response: The USAEKA  was not abie to enter Saudi Arabia  and Kuwait until
4 May 1991. For the February - April  1991 time period  in which the USAEHA  has no
ground level air moni~ring data, we have coordinat& with the National Oceanic and
Atmospheric Administration,  Air Resources Laboratory (NOWARL) in providing modeled
ground level air concentrations for the Kuwait Theater of -rations  @‘IO). This NOA&
ARL modeling effort is for the February-October 1991 period of record. The modeled data
is being used for the Enal  comprehensive Kuwait oil well fire he&h risk assessment using a
ge0gtaphim.l  information system @IS). The GIS will integrate all pertinent databases to
include modeled air concentration data, USAEHA  ground level based air concentration data,
satellite imagery, and trwp unit movement data in order to determine the exposure of DOD
military and civilian personnel from the Kuwait oil well fires while  they were in the KTO.
Additional GIS information is found in Annex B-7 of the final health risk assessment report.

This reviewer’s exam&lion  of the report is summa&xl  as demonstrating two areas of
uncertajnty  in which there may be a potential for increased risk:

1. Lack of measurement  of the PAHs on the surface of respitable  particles

2. Lack of samples prior to May 199 1

Of further concern is that the environmental measurements do not seem to be related to the
proximity to the burning wells (one would have em greater evidence  of contamination
nearer the fires) and there appears  to be no time trend correlating (decreasing) exposure
levels with  decffasing  number of burning wells. Are there any measures correlated with
timeandplacewhicharenot~intberepott?

usmm: The USAEEIA  @ormod ground based  ambient air sampling at major
staging locations for DOD  military and civilian personnel. Limited ambient air sampling was
conducted at the Al Ahmadi hospital, locat in the Al Ahmadi oil field area. There  were
elevated levels of volatile organic compwnds, and at times particulate matter at this sampling
location. The final  health risk assessment wrt contains more information on any possible
correlations of poUant  levels versus time and in relation to the extinguishment of the oil
well fm. An important note is the ambient air samples collected in Kuwait and Saudi
Arabia  during the May-December 1991 are a composite of all air emissions sources to
include the oil well Exe emissions and anthropogenic  emissions.
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Some specific  technicat  issues were also raised by several of the reviewers:

1. One reviewer exp& great concern that the dose-respoase  model which appears to
assume Hak’s Law (i.e., risk is directly  prqxntional  to ccmeentration  x time), which he
observes ” . ..does not hold for many compounds over such a range of exlxxure times.

USAEEIA resDonse:  Noted. The risk assessment methodology used is that defined in the
EPA document Risk &sessment Guidance for Superfund,  Volume 1 Human Health
Evaluation Manual (Rut A), Interim Final,  EPA/540/i-89/W!,  December 1989. In chapters
7 & 8 of this document rationales for computation of carcinogenic and noncarcinogenic  risk
Carl  be found.  The EPA guidelines recommend the use of the I’ * 1 multistage model
which generaUy  predicts  the most mve cancer m for a compound. Then the
uplxx9Sth~~ limitoftbeslupeofthe~~curveiscalculatedto
produce the slope factor. The slope factor thus represents an upper 95th percent confidence
limit  on the probability  of a response  per unit in* of a chemical  over a lifetime (i.e., slope
factor=r&perun.itdose = risk per mg/kgday)  or essentiaIly  Haber’s Law. A further
conservative step in this procedure is the development of the reasonable maximum exposure
@ME). The RME is the selection of the intake  variables such that their combination results
in an esfima& of the maximum exposure antic+ted to occur for the seleoted  exposure
pathway. The exposure concentration values used  in development of the RME should be
based upon the 95 percent upper confidence limit on the arithmetic average of measured
concentrations for a given compound. All compound RME’s calculated within a given
pathway of exposure are then summed to provide a total pathway risk. A.ll pathways of
exposure are then summed to provide total carcinogenic risk.

2. Some of the measures entering the quations on pages  17-19 were questioned. Basically,
it is not clear how exposure  was &mated.

w sq: Noted. Auequationsand~ltvatuesaredefinedinthefinalreport.
Sou.fm and or Zitionale  for using selected values are ident&d with the individual  equation..

a ” . ..the unit conversioDs factor, CF, in the equation  for calculating  intake by mhalation
(p.17)  is m because the contaminant concentration in air is given in mg/m3.
Inclusion of this faaor reduces estimated  intake  rate by a factor of 1,ooO.” [Note: In the
data presented in Tables A-2-l through A-2-52, the concentration is given in &x?. If this
was uniformly true, then the conversion factor of l&3 & appropriaxe  to convert to mg/n?,  as
given in the equaiions.  This needs to lx &rifled.]

USMHA res~0nse:  Accepted and clarified.
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b. “It appears that the exposure duration factor (ED) in equation 1, p. 17 introduces an
over-adjustment. Already  only 30 days exposure frequency  is counted in the exposure
duration factor CEF). Either EF=30 days, and you don’t  need ED at all, or EF=30 days per
year and ED = 1 ye. You are already dividing by AT (365 days/year x 70 years)  to
adjust the 30 days exposure to a lifetime daily evre. Note that in line 2 on p. 19, the
LGlDD is calculated by adjusting the ADD by the factor (exposure period in years/lifetime  in
years). This factor in the present case is 0.083/70 = 30/(365  x 70) - Thus the factor 0.083
= 301365  is used only once, not twice.” Similar questions arise about  the ingestion exposure
and the dermal  exposure. The reviewer’s comments are given below:

USAEEIA  resnonse:  Accepted and corrected.

“Ingestion exposure”

In equation (2) on page 18, the factor IR is exp& in mg/&y, whereas  the factor EF is in
eventdyear.  Unless ‘day’ and ‘event’ are interchangeable, the calculation will not result in
the indiated units of m&-day*

U!J Noted. Day and event are interchangeable.

The same questions raised above regarding the ED factor for h&&ion exposure applied also
to the wlculation of ingestion intake.

USAEHA  resnonse:  Noted.

“Dermal  e-sure”

The damal intake equation on page 18 includes rwo different values  for surface area (SA).
Whereiseachusedinthisriskassessment?

J&EHAresmnse:  Noted. The3460an2wastheskinsu~area~asbeing
available for contact during work exposures. The 7510 cm2 was the skin surface area
defined  as being available for contact during -onal exposures. The dermal route of
exposure risk have ken ahdated and are included in the final report. This route of
evsure was not evaluated in the interim report  due to lack of EPA guidance in &rrnal risk
assessment.

For the dose units to come out right, the skin adherence factor apparently needs to be in
units of mg soil/cm2  surface area/event. Otherwise the ‘event’ unit won’t cancel in the
calculation of absorbed dose.
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USAEHA resnonse:  Noted.

The same question raised akve for inhalation and ingestion exposure regarding the ED
factor applies also to dermal exposure.

USAKEIA rew: Noted. Event and day are interchangeable.

Is there a possibility of dexmal  exposure from air conQmination?  I.fso,thisne&tobe
included. If not, there ought to be a statement to that effect.”

v:AcceptedanddiscussedintheGnalreport.

Finally, some issues are raised  concerning the use of the hazard  index (HI). One reviewer
temarks, .“It  is not logicat  to sum hazards indices for chemicals  that do not act through
similar mechanisms, and I do not r0commend  it.”

USAEHA  resmase: Accepted. Please note that regardless of how you sum the HIS that
only one compound is responsible for exceeding unity.

Another reviewer notes:

Hazard  India (HI) between 2 and 4 were calculated for aI.l sites. It is not clear how much
concern there ought to be about those numbers, but the discussion in the document tends to
downplay their signi.Gicaace.  That might be defensible, provided the present exposure
estimates are reexamined and found not to include an overadjustment  for exposure duration.
But if exposure estimates were to increase by lo-fold  or more upon recalculation, then both
no-r and cancer risks might borne of concern, even if the primary source of
contamktion  is not oil fires.

B resDon*:Accepted.  The correction of the exposure intake formulas did not
result in an order of magnitude change in either carcinogenic or noncarcinogenic  risk

A go c) “/XXI  set of conclusion/questions arise out of the comments of the reviewers:

1, Thereportseernstobeclearandwellpresented.  Theoverallapproachappearstobe
sound.

2. Some questions exist as to whether exposures measurers are appropriate, and complete,
and cover a broad enough period of time.
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3. Technical issues have been  raised abwt the appropriateness of “conversion factors” and
the meanings of some terms used in the exposure equations - such as “events.”

4. The appropriateness of the Ha&s Zaw type approach over a wide range of exposure
times is questioned.

5. The follow-up  studies proposed are likely to have low stat&id  power, and a sound
scientXc  basis for the studies needs to be developed before they are initiated.

It is my understanding that there is a thorough review planned  of the scientic,  medical and
other information on the health  consequences of military service in the Persian Gulf Theater
of operations during the Persian Gulf War. We look forward to working with you on this
review.

USAEKA  response: Noted. The summary comments were addressed in previous responses.

Should you have any questions, please feel free to contact me at (202) 334-2616.

Sincerely,

Richard D. Thomas, Ph.D., D.A.B.T.
Director, Human Toxicology
R i s k  &sessment
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DEPARTMENT OF THE NAVY
BUREAU OF MEDICINE AND SURGERY
WASHINGTON, D.C. 20372-5120
INREPLYREFERTO
6200
Ser 24Bl2U785642
23Sep92

From: Chief, Bureau  of Medicine and Surgery
To: Colonel Richard Erdtmann,  USA, MC, Chairman, Kuwait Oil Fire Health Efkts

Working Group

Subj: INIERIM  KUWm OIL FIRE HEAL= RISK ASSESS=

Ref: (a) Kuwait Oil Fire Health Effects  Working Group mtg of

30 Jun 92

Encl: (1) NAVEbMREE TBCEN ltr 6200 Ser a/5146 of 11 Sep 92

1. Per reference (a), enclosure (1) is forwarded for your review.

2. My point of contact is Lieutenant Commander Robert a, MC, USN, Assistant
Director, Preventive Medicine and Occupational Health Division (&ED-24B), at (202)
653-1788.

HUGH P. SCOTT
&sis&nt Chief, OpefaiionaI
Medicine and Fleet Support

0-

USAFHA respmse:  Le#er of kansmirral is noted.
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DEPARTMENT OF ‘IHE NGVY
NAVY  ENViRONiMENTALHEALTEI  CENTER
2510 WALMER AVENUE
NORFOLK, VIRGINIA 235 13-2617

SEF 111992

From: Commanding Officer, Navy Knviromnental  Health  Center
To: Chief, Bureau of Medicine and Surgery

Subj: INTERIM KUWAIT OIL FIRE HEAL’IH  RISK ASSESSMENT

Refz (a) BUMED  Itr 6200 Ser 242/2U785284  of 8 Jul92

Encl:  (1) -ICAL REVIEW OF INTERIM KUWAIIOILFIREHEALIHRISK
ASSESSMENT

1. Per reference (a), medical review of the document entitled “Interim Kuwait Oil Fire
Health Risk Assessment, No. 39-26L19291,5  May - 15 September 1991” has been
completed.

2. We focused on determining whether the methodology used was appropriate and on
detexmining  whether there is strength of association between  the data analysis and the
assessment of health  risk. To summarize:

a. The methodology used was appropriate, in so far as the general procedures and basic
equations defined in EPA guidance documents have ken utilized. However, atypical
methcxlology  was used to derive exposure duration and averaging time parameters.

b. This investigation differs appr&ably  from the types of investigations performed under the
Navy Installation  Restoratiolr  Program  (IRP)* This is significan  in the context that not ti
steps or requbmerus  of a remedial  inv&gafion,  as defined  under the IRP, have been  met.
The difference  do not aecessariry  diminish the validity of the derived risk estimates;
however, certain assumptions have not been  defended or dented to the extent that would
be required of IRP conttactors.

c. Generally good  strength of ass&ation  exists between the data analysis and the assessment
of health risk; i.e., the data summaries presented appear  to be appropriate and the risk
estimates were calculated with the aid of an EPA-approved computer mtieling program.
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3. The validity of the derived risk estimates  mn be challenged  on several premises:
sufficient data is not presented with the report to allow conclusive judgment on whether the
datasummaries presented are accuiate; certain assumptions which are incorpomed into
calculations of risk have not been adequately defended and/or documented; the contribution
to h&h risk associated  with inhalation of particulate matter does not appear to have been
adequately addressed. The comments provided in enclosure (1) expand on these issues.

4. In view of the concerns  stated above, the report’s conclusion of “iusignifimt health  risk”
should not be viewed as an unequivocal determination. Although this report describes au
investigation which required prcxligious  effort, the conclusions presented by the A.tmy
Euvimnmental Hygiene Agency may not be uncontested.

5. My point of contact for this review is Ms. Andrea Lunsford,  Head, Health Risk
who may be reached  at (804) 444-7575  or DSN S&-7575,

USAEHA  res_Done:  The summary comments am noted. Detailed responses are provided
along with the Navy’s enclosed q@fic wmmetits,

w. P. THOMAS
By direction
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MEDICAL REVIEW  OF
INTERIM KUWAIT OIL FlRE HEAL=  RISK ASSESSMENT

General Comments:

1. The draft document entitled “Interim Kuwait Oil Fire Health  Risk Assessment, No.
39-26-L192-91,5  May - 15 September 1991” was provided to Navy Environmental Health
Center for review on 20 July 1992. The report was prepared by the United states Atmy
Environmental Hygiene Agency.

USAEHA  reswnse:  Noted.

2. Our assessment is that the methodology  used was generally  appropriate and that good,
streng&hofass&Uionexis&betweenthedalaanalysisandthe assessment of health  risk;
however, the report provides insufEclent  dam and information to aUow  conclusive judgement.
For example, while the data summaries presented appear  to be appropriate, some of the “raw
data” tables are not included with the report, thus the validity of the summaries (which
present only derived values) caanot be established. Likewise, although the risk estimates
appear to be calculated correctly,  sufficient  information is not provided about the basic
assumptions which have been incorporated in the risk tx.lculations. The validity of the
derived risk e&m&es could therefore lx challenged.

USAEEIA  resnonse:  Noted. A separate volume containing all dam sets will be produced.
We hope this will assist you in your determination of validity of the health risk assessment.

3, The specific review comments provided below primariIy  address the gaps in information-
which preclude conclusive  judgment on the strength of association between data, analysis,
and concltions. Several comments have been  included which address the few discrepancies
we noted in the methodology. We have presented these  comments and recommendations in
the format we generally use for remedial invesdgatlon  reviews, i.e., the comments are tied to
the spcik location in the text where the information is intr&uced.

USAEEIA  resoonse:  Noted.

4. The technid  pint of contact for this review of the Interim Health Assessment is Ms.
Andrbbnsford,  Head, Health  Risk timem Department, Environmental Pqrams
Directorate, Navy Environm ental  Health  Center, who may lx contacted at (804) 444-7575 or
DSN 564-7575,  extension 402.
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Soecific  Review Comments:

1. Page  3, Section IV (General), subsection B (Project Scape),  subsection 3 (Biologic
Surveillance).

Comment: This pamgraph briefly describes  the biological surveillance  initiative  (BSI) that
was conducted as a separate  phase of the project. The last sentence of the patagraph states
that “This comparison  [between the BSI results and the estimates  projected by this health risk
assessment (ECU) “Will either lend validity to the HRA or show that its predictions are too
c&eqtive or not conservative enough.”

Although there is no question that the BSI will provide valuable  information, it is not obvious
that comparison of results (i.e., comparison  of the risk es&Wes provided in this report to

~theBsIresults)canbeexpeaedtosupportorrefutethevalidityofthehealtbriskestimates.
The~tow~chtheBsIresultswillsupxlortor~~validityoftheriskestimatesis
dependent  on a number of variables such as the length of the period of biological
surveillance, the type of biological samples that will be collected, the type of analyses that
will be, conducted on the biological samples, and if causal  relationships between contaminants
of concern and any biological  effects noted have been preestablished. This is especially true
for carcinogenic e&c&, since long latency periods are associated with many types of cancer.
It is also apparent that prolonged monitoring periods would be required to establish
stahstically  significant  increased morbidity values.

For the reasons stated above, a categorical  statement that the BSI will either lend validity or
diminish validity should not be made. Rather, some statement relaying the fact that many
pmeters may determine the usefulness of the BSI results should be included.’

While only a cursory Option of the BSI is included in this “report section,” Appendix F
provides  a more deQiled  description. Likewise, while only this single statement about the
applicabilityof~Bflresultsismade~thiSSeCtion,an~discussionisprovidedin
Appndk F and includes some ~VW tit the significance of the BSI results.

.m: Noted.  RBPO~~~S  to COUUII~~I~S  conceraing  the BSI will be provided in
the BSI report volume.

2. Pages 9 to 21, Section V (Ekalth Risk Assessment),  subsections B, C, and D (Exposure

Assessment, Toxicity Assessment, and Risk Characterization).

In subsections B, C and D statements are made which assert that the hdth riskComment:
assessment was conducted “according to EPA approved protocols”; i.e., that exposure
parameters  were calculated with the appmpriate equations (pages 16 through 18); approved
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“health effects criteria” were used (page 20), and that correct  methcKlology  was used to
akulate  quantitative estimates of carcinogenic  and nodogenic health risk (page 21).
After reviewing the equations and other information panted we conclude that:

a. The equations used to qua&ate  exposure parameters are indeed  those recommended and
defmed  in the referenced EPA ~&Gdance  documents.

b. The appropriate “health effects criteria” have been used to derive risk estimates; i.e.,
chemical-specific “reference doses” (RfDs)  and “carcinogenic slope factors” (CSFs),  as
defined by the EPA, have been used. Some of the individual RfDs used do not appear to be
comxt;thisis- in a later comment.

c. It mn be safely assumed that appmpriate equations were used to qua&ate  risk, since the
“Risk &sistant  Computer Model”  is a commercially available computer software program
that was developed in conjunction with the EPA, The “Risk Assistant” prow contains all
the appropriate risk equations.

d. Although “Risk-&s&ant” contains aIl the appropriate risk equations, the user must input
certain values which are not known until the investigation is conducted (e.g., exposure
frequency (EF),  averaging time (AT), etc). Some of the input parameters used have been
generically  stated  in this report; for example; where the equations for “intakes” are given on
pages 17 and 18 the definitions provided under each quation states that an AT of “70 yr X
365 days&r”  (or 25,550 days)  was used. Elsewhere in the report it is noted that this specific
AT may not have been used. It would be ben&cial  if the input parameters were documented
in the appendix for each exposure scenario and risk calculation.

USAEEZA  rsw s: Comments 2a-c noted. Comment 2d accepted.  AU input parameters
havelxendeEnZli.nthehalreprt.

3. Fhge 16, Section V @k&h Risk ksessment),  subsection B (Exposure Assessment),
paragraph 3-b. (“Sample Data”).

This short paragraph  contains statements that have significant  impli~ons  to theComment:
perceived validity of the risk estimates derived in this assessment. The first of these appears
in the first sentence, which states that “Table 1 lists the environmenml  media considered in
this analysis (out of a possible set of ground water, surface water, air, soil, sediment, crops,
and biota). “The media listed in Table 1 a~ “Air” and “Soil”; this raises the question of
why other media were not considered, since an explanation for excluding them is not
provided,
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a. There are numerous “possible” mns for excluding media from consideration in an
environmental investigation, for example: the scope of work/data quality objectives for this
phase of the investigation did not include sampling media other than air and soils (perhaps a
resource issue); samples were collected from other media, but widely variant contamination
levels were de&ted in those media, so it was considered prudent to exclude them (perhaps a
quality assurance issue); other media were  sampled but time cons&.nts precluded analysis of
these data (an efficiency issue); etc. The stringent pro&ols established for remedial
investigations @Is)  conducted under the Installation  Restoration Program (IRE)  would require
that all potential media pathways @round water, surface  water, air, soil, sediment, biota) be
considered, then eliminated  on the basis of demonstrating that it would be unlikely for those
media to be contaminated  or, if they are potentially  wntaminated, unlikely that humans
would be exposed to them. Generally, statements about the physicat  chamcter of the site,
about the physical transport  mechanisms involved, and about human use partems are invoked
to justify exclusion. In this respect, this “situational” risk as&mwt differs appreciably
fromthe~raIlyaccqteds&ndardforRIs.

b. It is important to note that while the Army Environmental Hygiene Agency (AEHA)  has
electedtousetherisk assessmeat  methodology EPA developed for the Comprehensive
Environmental Respnse, Compensation and Liability Act (CERCU) sites, they have also
elected to adopt a much-simplified  format for reporti.ng/duzumenting  the investigation and
findings, at least in this interim ‘report. Itr our opinion this is entirely appropriate, given the
intended audience and the fact that the purpose of the risk assessment is not to develop a
remedial smtegy.  However, it should be pointed out that reviewers familiar with RI
requirements might view this as inadequate documentation for elimination  of potential
exposure pathways. For example, the ebmination  of ground water as a potential exposure
pathway could  be viewed as underestimating the potential risk, since the volatile organic
compounds ass&a&d with vieurn products are often transported to grwud water, and the
gmnd waterpathyay  (through an ingestion scenario) almost always presents the highest
potential risk associated  with CERCU sites. Ehm&tion of the ground water pathway could
bejustifiedifperso~lstationedintheareadidwt~groundwaterasapotablewater
source, but this justi&tion  should be cleatly presented  in the report.

A t h o r o u g h  discussion  o f  p a t h w a y  selection/elimination  i sUSAEKA response: Awepted.
included in the final report.

4. F’age16,SectionV(H&hRisk~ merit), subsection B (Exposure Assessment),
paragraph 3.b. (“Sample Data”) and Table 1 (“Environmental Media Evaluation”).

I-66



Final Rpt, Kuwait Oil Fire HRA No. 39-26L192-91,  5 May - 3 Dee 91

comments:The second sentence in this paragraph  states that “This table Fable l] also
indi~tes the technique used to wmbii data from multiple samples in each medium and the
S3Inple  set that was included.” It would be difficult to overstate how significant the
information presented in Table 1 thus becomes, particularly in view of the fact that “raw
data” tables of the air sampling r~~~~lts  are not provided.

a. whereas  the accepted standard for RI!3 is to present “raw data” tables (generally in
appendi=) for comparative purposes, this investigation report  requires a “leap of faith” that
data has been combined correctly into representative data sets. Reviewers must accept,
without the benefit of demonstration, that any exclusions of sampling results were indeed
appropriate; that the number of exclusions were insignifi~t relatively to the number of
inclusions; that the “mean wncentrations”  and upper 95 percent confidence intervals of the
mean (95 % VU) values were calculated  correctly; and that the numbef  of “nondetects,”  for
whichsubstitutevalueshavebeeniacluded,areaossogreatastoskewthedataset.  The
“Aggffgatian strategy”  wlumn in Table 1 states only that sample means and 95% UCLS
were calculated for the data sets.

b. There is ample reaSOn  for not includ.ing “raw data” tables of the air sampling results in
this report; on page 45 @agraph B, “Air pathway  Analysis”) it is stated that “Nearly 4000
air samples were collected during this period from 10 fixed ground-based sampling
locations. ” The sheer volume of sampling results precludes inclusion. Nonetheless, it must
be pointed out that many discrepancies found in health  risk assessments can be traced to the
data reduction/data  grouping stage. Since this aspect of the data  analysis cannot be
reviewed, a conclusive judgment mot be made about the validity of the risk estimates that
will subsequently be based on the means and 95% UCL values derived in this stage of
analysis.

c. “Frequency of detection”  statistics are often included in traditional RI reports. These
statistics  relay valuable information about the number of samples within a given data set that
contribute to the risk and the number of samples which may effectively  “ameliorate” the risk.
Frequency of detection statistics have wt been  presented in this mrt.

d. The data could have been better evaluated if the report included a representative subset of
air sampling data to demon&ate, if only on “an example” basis, that excluded daea  were
appro@ately excluded; that the number of exclusions*weru  insignificant relative to the
numller  of inclusions; that the mean wncentrations and 95 $6 UCL values were calculated
coxrectly;  and that the number of “nondetects” were not so great as to skew the data set.
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us resnong: Accepted. A complete volume of the final  report is dedicati  to data,
QNT$Ltc.  In addition validated data sets are pnkded  throughout the health  risk
assessmAt  volume to as& the readef in a determination of whether or not appropriate
methtiology  was used.

5. Page 16, Section V (Health  Bisk Assessment), subsection B (Expure  Assessment),
paragraph 3-b. (“Sample Data”) and Table 1 (“Environmeotal  Media Evaluation”).

Comments: The text refers to Table 1 and states that “The final  column indicates the
approach used to assign wncentrations when a chemical  was not deteckd in some of the
samples. ”

a. This is an ambiguous statement, since it does  not clarify whether the stated approach was
always used or used only  for s@fk chenkls and/or specific  amIyt&d  methods; since
varicus types  of analym were performed, the table should India whether “l/2 of the
detection limit” was used to adjust non-detect values  in ail analyses or only  some. Table 1
seems to indicate that “l/2 the detection limit” was substituted in all analyses. The analytes
included on Table 1 for air sample analyses are: PMIO,  volatiles,  metals, PAHs, and
nontarget  analytes,  since the PM10 measutement  is a gxavimetric  procedure, it is not likely
that “l/2 of the detection limit” was used for the PM,, sample sets.

b. Table 1 indicates  “l/2 of the detection limit” was used in the treatment of non-detects;
this does not provide adequate description of the substitute values used. There  are two types
of commonly used detection limits: “imtrument detection limits (TDU) and “method
dettion limits” (MDti). Method detection limits will almost always be somewhat bigher
values than JDh; this is because  mamhcturers  develop IDIS under ideal laboratory
conditions, in order to show, in instrument specificatioas  brxxhures,  that their instruments
are indeed very sensitive (e.g., have very low detection limits). Methcxl  detection limits are
higher, banse ml-world labmatory analyses can be subject to interferences related to the
methti itself.

“Sample quantitation  limits” (SQLS) are different vale than eitlwr  IDU or MDLS. SQlX
are almost always higher than MDk This  is because  SQU account for sample
characterisfics,  sample prepamrion,  or analy&l  adjustments that differ from sample to
sample. Sample quantitation  limits ako~account  for the fact that “detection” is not equal to
“quanti~on.” A chemid  may be de&c&d; but detected  at a value so close to “baseline
detection” as to be unquantifrably  mr than the method  detection limit.

4

0

c. The EPA guidan~ document  “Risk Assessment Guidance for Superfund” (BAGS Manual)
directs the use of “one-half of the sample quantitation limit (SQL)” as a proxy concentration
for “non-detects” if there is reason to believe that the chemical  is present in a sample at a
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concentration below the SQL. (The SQL value itself m be used if there is wn to believe
the wncentration is closer to it than to one-half the  SQL.) The guidance also is clear in
stating that method and/or instrument detection limits (MDU or IDIS) “should rarely be
used for non-detected  chemicals”  since it is a measute  only of the detection limit for a
particular method or instrument, respectively, and does not consider the cffezt  of sample
handling and prepamtion  or sample characteristics.

d. Since SQLS are higher values than either MDLS or IDLE, the value “SQU2” is a greater
value than “MDU2”; similarly, an “MDU2” value is a greater value than “IDU2.”  This
being the case, the use of “l/2 the detection  limit” for substitute values leads to an “under
conservative” final risk value, relative to EPA requirements for CERCLA  sites.

e. In Appendix  C (“Soil Sampling and Soil Pathway Analysis”), Tables C-2 and C-3 present
analytM  data in a column entitled “Gmit or Qua&a&r  (&kg).” However, no statement
is given in the text to clarify whether W are sample quantiMon limits or method  detection
limits. It is assumed that these are method detection limits, since sample quantitation limits
may vary from sample batch to sample batch, and one wlumn description, per type of
analysis, could  not provide  them. There is also no statement in the text as to the use of these
“quantitation”  limits with respect  to the treatment of non-de&ts. Requirements for RI
investigations conducted under the IRP include evidence that the ana.lyti& laboratory has
.provided  sample quantitafion  limits for each  analysis performed, these SQLS provide the
basis for data validation qualifiers to be attached to sample results.

USAEHA  =qon=: Accepted. The data tables have been appropriately annotated in the
final report. A complete description of how nondetects  were handled has been incorporated
inboththemainbodyofthereportanditsassociatedappendices.

6. Pages  23 through 28, Section D (Risk -on), Tables 5 through 8
("Carcinogenic  and Noncarcinogenic  (Hazard  Index) Risk Summaty  for.. . [Site] “).

a. ThecarcinogenicriskestimatevaluespresentedinthesetablesallfallintherangeofE-9
to E-7, indicating  very low risk associated  with evsure from various pathways and various
conmts of concern. The casual reader may not be aware that W derived risk values
are not exact numbers and have a high degree  of variability associated  with them.
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As noted in Section V @&z&h Risk Assessment), subsection D (Risk Characterization),
paragraph 2 (Cancer Risk), the excess lifetime ca~~cer  rislz are obtained by multiplying the
intake rate/intake concamation  of the contaminan t of wncern at the exposure  point by the
conmsninant’s  cancer slope factor/cancer unit risk factor. Consequently, the intake is
detmnined by the appropriate exposure pathway intake equgion,  for example:

CAxIRxCFxETxEFxED
h*(mg/kg-&y) =-------  -----__

BWxAT

for the inhalation  pathway, as given on page 17.

Most of the variables in the intake equation are constant  (assigned default values), including
m CF, ET, EF, ED, and BW. Thus, it becomes  obvious that the “CA” and “AT”
parameters are rally  the two variables which influence the outcome of the mlculation.
Moreover, the averaging time  (AT) exerts the greatest influence in the outcome of the intake
equation, as it is one of only two variable in the denominator. This being the case, the AT
is a critical value which may change the intake value considerably. The value adopted for
the AT may change the ultimate risk estimate by orders of magnitude.

b. The AT value adopted is depndent  on a number of assumptions made by the risk
assessor. EPA guidance allows that many of the assumptions must be made “according to
the best professional judgement”  of the risk assessor. However, it is important that the
assumptions used to derive the AT be cl&y explained and adequately defended.

The AT values used for various exposures, such as from “particulate inhalation exposure”
are never clearly stated or adequately defended in this document. Since these assumptions
ultimately determine the magnitude of the risk e&mates, documentation and explicit
discussion is warranted.

-se:TIE AT values used  in the assessment were defined in theAceptd.
pathway evsure  intake formulas. We neglected to inform the reader that the AT values
used were  the standad EPA lifetime default values for wrcinogenic risk and 30 days for
noncatcinogenic  risk. These values  are thoroughly discussed in the final report.

7. Pages 23 through 28, Section D (Risk Characterization,  Tables 5 through 8
(“Carcinogenic and Noncarcinogenc  (Hazard Index) Risk Summary for. _ . [Site]“).
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Comments:
c

a. Tables 5 through 9 summarize the total carcinogenic and noncarcinogenic  risks estimated
for five of the sites monitored. The air pathway (vice the ingestion or dermal  pathways)
drives both the carcinogenic and noncarciaogenic  risk at each site. For all sites, the
carcinogenic risk driven by exposure resulting from the inha.Mon of metals, volatile organics
and polycyclic  aromatic hydrocarbws; for all sites the total hazard index (noncarcinogenic
risk) is driven by exposure resulting from the inhalation of metals.

Although a large volume of data is included in this -r-t, the data that is most sign&ant to
the assessment of risk, e.g., the air sampling data, is not provided. Annex B-S (“Site Specific
Pollutant Concentration Summiui es”) provides only site spcc*c  air pollutant concentration
summaries; the summaries provide only pre-&zulated “means” and “upper 95th percentile”
(95% UCL) wncenQarions  vting the reasom&le  maximum exposure.

Because a signifi~t  amount of data is provided in the report, it may not be realized  that
actual air sampling data has not been included. However, on close scrutiny of the report  it
can be seen that the largest  volume of ?aw data” provided in this report is the quality
assurance data provided in +d.ix E (Analytical Methodology and Quality Assurance).
Thirty-five tables, (Tables E-l through E-35) and 167 pages @ages E-12 through E-179) are
devoted to presenting this quality assutance  data. Soil sampling results are provided in
Tables C-14 through C-22 of Appendix  C; comparative metals results are presented
graphically  in Appendix B, but air sampling results are not provided, other than in
graphidly illustxated  “monthly summaries” presented in Figures B-18 through B-33. As
previously stated, it is reasonable that “raw data” tables were not included; however, the lack
of a complete analytia  data base precludes review and judgement associated with many of
the obsedons made wnceming air sampling.

F o r  w o f  the above  c o m m e n t s ,  t h e  USAEEIA  c h o s e  n o t  t oUSAEHA  respom: Noted.
inclu&~entirevalidateddatabasefilesforall~p~mediaintheinterimreport.  Allthe
validated  database  files,  excluding the acid gas and mercury database  files,  have been  input
into Informix database  Me on a Unix-based geographical  information system (GIS). AU
combined, the ASCII dat&ase fi& comprise  approximately 1.5 megabytes. The USAEKA
soil sampling datab~  liles comprise  approximately 0.3 megabytes. As of this date, the
USAEHA is not able to provide these validated dambase  files. When the release  restriction
is xttschded  by The office of the Surgeon General, the USAEKA  will be able to provide all
the validated data.

b. The risk associated  with the inhalation  exposure pathway includes exposure to
particulates. An EPA reference dose (RfD),  which is required to derive quantitative risk
estimates under CERCL4 guidance, has not been  determined for total or respirable
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particulates; therefore, risks ass&a&d  with &ha&ion of particulates may only be addressed
qualitatively. The text does contain  some stat&ems  relaying information about the health
concerns associated with inhnlation  of particulates but these  are included in a number of
different report sections; for example:

- Section V (Hdth Risk Assessment) @age 15) qualitatively W “The inhalation of
airborne  wntaminants produced by the oil fires  and oil lakes  has a potential impact on DOD
personnel throughout the theater.”

- Appendix A-3 contains a toxicity profde on pariiculates  which contains a discussion of
inhaled particulates and human respiratory h&&h.

- Section B (Source Characteristics)  of Gppendix  B @age E26) states “Atmospheric
wncentmtions were of wncem during this survey.” It further stam that specific concerns
centered on potential amplified  respiratory ailments  hpr#use  of high resphable particulate
levels.

- Section VI (Distxsion of Exposure Data and Trend Analysis) (page B-53) discusses the
results of respirable  aerosol particulates with an ae+namic diameter of less than or equal
to 10 microns (PM,J and total suspended  particulates (ISP).

Although these “statements” are made in various sections of the mrt, it is nowhere clearly
stated that particulate Won may present the most significant  hdth risk associated with
the environmental contaminauts  of concern. The particulate sampling results presented in
Table B-9 (page B-54) indiate that some of the air particulate sampling results are
signifr~tly  above the primary U.S. National Ambient Air Quality Standard (for PMIO  the
standad is 150 &rn’ (24 hour)). Most of the results shown cm Table B-9 are an order of
magnitude above this standad.  This  is not clearly pointed out.

USAEHAmm  Accepted. Fortheiinalreport,theUSAEKAhasexpanded
comparisons of the PM10 levels to include the “signi&ant  harm” and National Ambient Air
Quality Standard PM,o threshold values.

c. The sisnificance  of the particulate sampling results is not discussed  in the “Uncertainty
Analysis” section of this report (page 29, subsection E). EPA risk assessment guidance
requires discussion of uncertainties  in risk associated  with risk from contaminants of concern
that cannot  or are not included in the quantitative risk assessment. Investigations conducted
under the IRP are required to include such discussion of contaminants of concern which
present “nonquantifrable” risk. In view of the fact that particulate inhalation  may present
the highest contribution to health  risk associated  with the exposures in Saudi Arabia, it is of
the utmost impxtance  that this aqxxt of exposure and risk be adequately addressed.
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US= remnse: Accepted. A discussion of the qualitative risk associated with the
particulate eqsure has been incorporated in the fmal  report.

8. Page B-60, Section VI (D’rscussion  of Exposure Data and Trend Analysis), subsection
entitled “Pzuticulates,  Metals and PAHs Data (High-volume  TsP/PMIO  Method 12),
paiagmph2. -

Comment: This pamgraph  W sampling methodology for the three different methods
used to collect air samples for PAH analysis. The text states “These methods included a
low-volume method  using PUP and XAD-2 sorbent (modified  method TO-13); the high
volume TSP/PMIO particulate sampling method  using q--or glass-fiber filters; and the
high-volume TO-13 method using XAD-2 so~nt...Samples  wllected  with the first two
methods will be discussed  below.”

The sampling tits m with the high-volume TSP/PMlo  sampling &vi= arc
presented in Tables B-5-16 through B-S-27 in Annex B-S. The results of the low volume
method,  using PUP and XAD-2 sorbent, are presented in Tables ES-36 and B-S-37.
-However, no mention is made as to whether particulate phase and vapor phase sample results
were summed, or whether the results will be summed to determine the remaining data sets,
not presented in this report. Thus  far, the results for vapor phase analysis from the
collection of PUP and XAD-2 sorbent  analytical  method  notes that “all concentrations
represented above  represent “below detection limit values (one-half the detection threshold
used for teportiag purposes).’ Therefore, at this time the addition of these two phases may
not be important. It should be emphasized that samples should be summed from both phases
to calculate a total PAH wncentzation.  Furthermore, the XAD and PUF sample data should
be added to obtain a single vapor phase concentration; since together, both volatile and low
volatility PAHS are collected on these media. Section 5 (Ambient Air Sampling) of
AppendixB@ageB-37)also~thesamplingmethodsthatwereusedforPAHS.It
stats that “for the PUWXAD-2  samples, recommendetl  sample volumes were not able to be
achieved by running the media in series, so the two adsorbents  were run side by side in
c&Xtted fashion.”

Section 5 (Ambient Air Sampling) of Appendix  B (page  B-37) also addresses the other
methd (EPA TO-13) used to sample PAHs. The text states  that the filter media was not
used during the sampling bewuse sufficient volumes of air could not be collected. These
were the samples for which re&ts were not presented  in this document. These  samples
would have &n ideal  for esW.ishing  the total PAR results; however, in the absence of the
filter media particulate results, summation of these results to the high-volume vapor results
already presented should be considered. Risk assxiated  with PAH inhalation should be
assess4 on the basis of the summed value for PAH concentration and dose, not on the basis
of ftactional  components of the dose.
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USAEm  reqwnsez  Rejected.  The  concentratiops  and doses  were based  upon.sl.lmmed
values. Additionally, CCSEM, TEM,  and o&r m&lit& were used to avoid
u&resW&onofthePAHfmction.  Inthefklal~Whecarcinogmic equivalence factor
0fthevariousPAHsisllsedtocomputethelisk~.

9. ‘Pages  17-18 , kth V (Hdth Risk Asswsment), subsection  B -sure Assessment),
subsazion  3 (Quaatification  of Wslue).

T h e  quafions,used t0 aldate  expure p i n t  coucenaarions ( i . e . ,  t h eCome:
cons “dose”) ammated with the iuhakion, soil ingestion, and soil den& contact
routesareprovided.  Aspointedoutin~terct,~isadifferwt”c~~~~e
aption” for each of these  exposure  routes.  However, t&e assuxnpticm~  used to derive
“aveqgiugtime”afeuotsUtedordisusxd.  TbisissigGhntbecausetheexposurepoint
~arctobe~~tosubchroaic~stoderive~~qwtient.
Althougilna~assuch,the-~l.istthe~~onstobe
usedfotcalculatingcarcinogfflicrislcs;thrca~gtime(AT)~isf~carcinogenic
effects.

Onpage41,tt#~igcludesadescriptionofthea~timcusedfortheexposurepoint
rmmations  ass&ad with tuxmrchogenic  hdth cfbts. It should be noted that this

&mion of “avcra@ng  time” is ~QP~GII?  relative to standud EPA guidance.

ThetextsEatwthatThc wrmncer risk levels for each month were calculated and the risks
for the total -sure period was obtained by averaging the risks for the individual months of
exposure. An attempt was made to obtain the vale listed on Table A-2-56 (Hazard Indices
(HI) for ingestion of Soil at Khobar Towers...) by employing equation (2) for ingestion
intakes  for chemicals in soil and using a value of approximately 30 days (0.083 year x 365
days/year)  for AT. It appears  that eitherz (1) the difftnnce in eoncarcinogerric  vice
~~~ofttseingestioa~~equatioll,forchwricalsiasoil,
dB~bymarcthautkATvalucwe&or(2)- exisintheresultspreseutedon
Tabk A-2-56.

. .Adddmdly,  altbugh the tmf may address the astm@om  made for the noncxrci.nogenic
expure point concatbons,  Sibrp tk values  were  not pm in the equations, it may
zzsorne ltaders that an “under  coIIscNative*  &mate of the hazafil  index is the bias

-ent.

w resoongzA  f u l l  d i s c u s s i o n  o f  e a c h  a s s u m p t i o n  a n d  i n t a k e  v a l u e  u s e dAccepted.
in the various equations is included in the fural report.
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10. Page 31, Section V mth Risk Assessment), sub&on E (Uncertainty  Analysis),
pYagraph 4; and Appendix  A, page A-3-16, Section  entitled  “Poiynucleat Aromatic
Hydrc=&~ns  (Pm). l

m: The text states that ‘all polyqclic aromtic hydrocarbons  (PAHS)  were assessed
as~a~,themostcknoguk (lmsedoatheslopfictor)PAHcbcted.”  The
patagqhfiutherstatcsthat’thisprocbdure~a~ve~ofthe
czcinogeuictiskco&ilouofthePAHS.  Usiuga -veapproachtotheHRisan
scepted pmice, however, the rationale also should be realistic. It may be useful, for
comparative purposes, to list the tisk values  obtained  from a less conservative (more
realistic)  risk chamcterization  approach as well It may be more realistic to calculate the
total carcinogenic  fraction of PAHs and m that fraction as kizo-a-pyrene. The

v Accept&. Thisisthem&xi&gyusedintbefinalRRAforthe
PAE3.s.

11. Page37,  ktiouXUI(DkussiouofHRAResults),  subsectiouA(CancerRi&Levels),
paragraph  3.

T h e  teuthCommw m in this paragraph  dapcribes  the use of a corkion factor by
which the risk level was multiplied to qualiz the risk with reqzt to the duration of
expsure, since monitoring was accomplished during difkent  perkis in time. On Table 11
(Equalized Cancer Risk Levels for the Seven Monitoriug  Sites), multiplication factors are
shown for the seven monitoring sites. If this is done simply for comparison purposes it may
have valid@; however,  the risk lmels do not have to be equal&d for the purpose of the
health  risk assamat m). The risk da&ions should be as sitpspecificas  possible,
aadiftheexaft~Of~is~it~beusedtocalculate~HRA.

ofah~situakuofauequalexposurr:durationfor
each of the monitoriug  sites. Also, it should be pcated  that tk multipli~on  factors
eU@Oyed  for the “equalization” pn did IMX chauge  the risk significantly  (i.e., there are
notordersofmagnitudedifferencus).

A  c o m p l e t e  e x p l a n a t i o n  o f  t h e  u s e  o f  t h e  e q u i v a l e n c y  f a c t o r sUSAEKA  response: Accepted.
is contained in the final  report.
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12. Appe&ix A, Page A-2-3 (InhaMion Caxinogenic  and Nonc~&ogenic Exposures and
Risk Summary Tables),  Tabk A-2-2 (“Khobar  Towus, fnhalatirm  Noncarcinogenic  Exposure
and Risk SummaIy, May 1991, ReasoaablcMaxbum~(RME’)*).

N Thisisthefirzffofmanytablcswhichliirtsthcarbchionic~onrefe~ce
conaamhous (RfCs)  fat m-, p, and c~xylax  as 7.OE-1,  3.0&l,  and 7.OE-1  m&day,
fqectively.  These~values~differentthanaoyaftbe”heahh~~criteria”values
prwidediUtheEPA daimmIt”~Eff~Asseszuoeot St-y Tables” @EMT). The
1991 HEMT pnn&ies both chronic and sulbrooic RfC values  for m-, p, and wxylene.
The values present4 in this table are neither HEAST chronic or subchronic  values, thus it is
d.ifWult  to detemh from where they were derived. Additionally, Table A-3-2 (“Reference
Doses”), lists the RfC for all thee isomers of xykne as 2E-1 mg/kg&y,  which contradicts
thevalues~iathistabk.

Tbe1992HEASTlizasthesubchroaicRfJZform-,and~~~as4E+Omg/kg-day;an
RfCisnotgivm.  ~,itisquibeconfusiagastohowthcparticularsubchroaicRfCsfor
the xykne  isomers were  de&al  for this “Idy. Tb duitions  for the RfC values are not
provided  or discussed  in the repozt. Xykne is flUZraMzl  ti as just one example;
referencesfortbesources 0ftheothc0Uta,uhntrefeIwced0sesneedtobeprovidedas
well;

w Accqted. Complete references foralltoxiciQf&torsusedi.ntheHIU e
is included in the fi.llaI  rqmt.

13. Appendix  A, Page A-34, Table A-3-l (“Carcinogenic Slope Factors.. .“).

V The oral s@x Eador  for benza(a)pyrcne  is listed as l.l5E+l;  the inhalation
slope ktor is lisd as 6.1E+O. An EPA Region  10 “Special  Notice,’ dated  10 July 1992,

inf~~achangeiutkImegraoedRiskI.ufdionSystem
@IS)~cpreiaogcnif~nlucfor~a)pyrene. Tbecon#xvaluef0roral
~~~(rng&@/day (and tk drinking water unit  risk is 2.1EA @g/L)). The

COllWUBtbiltrnrision~~WCbe~ toddtandmalrisk
--Y~clIsrcntlybeingdevelopedtECllWtkCOXEtGd value repments  only
a small  char&e  in xm&dUde  (appmhmdy 20%). Howmxr,  siwe this is a preliminary risk
assessment,thechangc~~in#rrporated~tkfiualdraftisdevel~.

US- Noted. Allvaluesusedforthe contaminants  of concern have been
fmdidated  as of Decembr 1993 and their soua identified.
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14. Appendix  D, Page B5, section 6 (Sampling Results), Tabk D4 (“Ix&s&l Hygiene
Results, Average  Values,  mg/m’“) and Table  M (Waximum Sample Results, Data
Rqmted as mgim3”).

coauneat: Tablef)-4~swhatagpeaffto&asigaificantdifferencebecweentheaverage
nitmgendioxide coammbs  obsemai in Kuwait (1.65 mg/n+)  vice Saudi Arabia  (0.40
mg/m3). The stan&rd c&i&ion for tht Kuwait dam is 1.30 via 0.24 for the Saudi Arabia
data. TabkD-6reportsthe maximum ~dioxide  mult as 6.70 mg/m”  and presents
the American  Conference of Governmenml  Indu&al  Hygienists Threshold Limit Value of
5.6 mg/m3  for comp&son purpose The text does not spcifidly address the high nitrogen
dioxide concennations,  the implications  of the high variabiiq  of nitrogen dioxide data or
health ri& related to poteatial  exposures.

15. Appdix G, Page G4, Table El (“IdentificWn  awl Obmons of As-Received
Samples”).

C o m m e n t s  concerninComment: g obsemations for my of the filter sampI= submitted for
air analysis by eMron microscopy  relayed that filteA  were  only pardally intact when
xeived (e-g., ate of the ob~~&~3 made for AERA ID#l33-01(H)  is “approximately
one-quarter of or&id filter received’). Tk tilt m that only  7 of 58 samples were
~v~imacc.Thisappearstomnlrctbcimegrityofthtsampie~~hi~yquestionable.

USAERA rtmon~:  Rejected. The reqxmse to this comment was provided  by Mr. Gary
Cassucio  of the RJ. Lee Group, Inc.
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With regard  to MS. Lunsford’~ CO~GSIIS  011 dvhg samples  which W= only partially
intact,Iblicvetbisisjustasimpk~ . We documented  receiving only a
pmionoftksurpkinmanycases-otbcraml~wcre~uimedonother
portions, or A they  were afchivai for potentiat ftmuc use. This is a common practice
and~notbavean~~affactantbe~,~gthewmplewasuniformly
loadedwith~matter.  Ourf&cwwas@xmalsimplytodmunentthecondition
and amount of SBmplc received.

For further @auarion  of the analyses used by tin RJ. Lee Grn.tp,  Inc. the commentor is
refer& to the qmse provided to Dr. Mulholland  od the National Institute of Standards
and Technology.

16. Addemkm:  mandbncxes.

s Acaped. Wehaveattemptedtocoruposethevastarrayof
information, tables, afui figures in a more reader f5endly format in the final report.
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DEPAR’IMWT OF THE AIR FORCE
ARMSTRONG LABORATORY
2402KDRIVE
BROOKS AFB TX 78235-5114
(210) 5362001
DSN 240-2001 \

FROM: OD-CA 19 November 1992

SUBJ: Review of Interim Kuwait Oil Fire Health Risk Assessment

TO: HQ APMC/SG
HQ AFMOAISGPA
INTURN

1. Thank you for the wty to tiew this dixumcnt. Given the circumstances, the
Army assessment  team has done a comm&k job. The risk hrn the oil fites was minor
incompariWntori&s~bylocalconditions  inparticularthoseduetochrome.  The
chromerislrinitfelfisquittsman,andmaybtless;hanpRdiaedifspeciesfanbe
derfmhd Itisdoubcful~~fromtbest. qmsu.m,  prauming any will occur, will
ever Teach mtasurablt levels.

3. DalarqafdiqlolxlcuUWonswasnotcolkctalinrealtimeatalllocations.  Thisforces
relianceonretrospectivermklingto~whatlikelyconditiwswere.  Thereis
con&embk~attbEsmaUsealeinthisprrr#ss,aadthesmaUscaleisexactly
whertpeopkare~  The- ge#nrtedw=pcrformance capability  of
atmosphericmodtlsatthefinescaEehasits couumpm  in the applbtion of measuted data
colleEtedatwtpointand~.tO~the~ovcra~~velybroad~.
Neither system is perfea,  and only gezxml cor~h&ons can be drawn. The biological
meaning  of environmental sampling  as that relates to dose is not at all well worked out.
Cancer risk caa change substantially mg on the model used. Much work needs to be
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done on the meaning of short term qsures with regard to ca~~cet.  Resent models do not
address  this question  well. Behavioral factors must be included in such studies in the future,
sinceitis~tbattbeyplayamajorroleiahealth outcome studies.  Of all the possible
health outcomes, behavioral outcomes are the only m to have suffkkt prevalence and
incidence on a routine basis to allow meaniogful  s%udiS  on small numbers of people (500 to
1000). Many of the laboratory  and physical measures llsal for assasmetlt of acute and
chronic biologic change are too coarse to ad as mm ofchangeinthefkeofminimal
exposures. Others are simply indicators  of exposure, not ruxes&ly specific exposure, and
arenotmarkersofdisease.  Combinethemwiththeunceaaintiesandinadequaciesinmncer
and weather modeling and prc+tions become  very wxer&in.

4. Jtseems~ly~wewillbefacedwiththecoUectionofsimilatkindsofdata...Please
note that this section  of Dr. poi’s ammeuts was undtiphemble,  and attempts to
rmch Dr. poitrast for ClaMhtioIi were not sum.. Iftk e, nrlministrative,
andfua&ozAsrru&reto~lishthetaskhad~inpla#pziurtothewar,  itwould
have been much becw.

5. In conclusion, 1 believe that this study has developed m information  to conclude
withreasonablemedicalceaaintythattbeoil~inguwait~m#~lytobear4aior
sourceofi.UnessforDODpeftarmel.  Itisnotliklythattheadditionofthefacto~for
dexmdcontarxandabsozpticmwillchangethiscoacluswn.

BRUCE J. POITRAST, Colonel, USAF, MC
Associate chief scienti
Occupational Health and Environment

s: COL poitrast’s corMEn& are nlxal.
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